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ABSTRACT
Moore, Susannah, Marie. Child Maltreatment and Physical Health in Emerging
Adulthood: Relationships with Physical Activity and Health Risk Behaviors.
Published Doctor of Philosophy dissertation, University of Northern Colorado,
2019.
Child maltreatment is highly associated with physical health problems throughout
the lifespan (Schafer, Morton, & Ferraro, 2014; Springer, Sheridan, Kuo, & Carnes,
2007). Yet much is still unknown regarding the trajectory of health problems including
the onset of health risk indicators in emerging adulthood. Emerging adulthood also
represents a unique timeframe with little demand for healthy behaviors. There is evidence
that child maltreatment increases the involvement in health-risk behaviors such as
substance use, risky sex, and binge eating (Downey, Gudmunson, Pang, & Lee, 2017;
Röhr et al., 2015). The primary purpose of the current study was to examine if emerging
adults who self-report higher levels of child maltreatment (CM) exhibit poorer physical
health outcomes. These health outcomes included heart rate, obesity level, blood
pressure, blood sugar, waist circumference, symptoms of illness, and perceived health.
The second aim of this research was to explore the role that Physical Activity (PA) and
health risk behaviors have in the trajectory of child maltreatment and poor adult health.
Emerging adults in college (N=100) completed a physical health assessment, selfreported measures of health, health risk behaviors, and child maltreatment, and wore an
accelerometer for 10 days to track PA. Results of this study revealed that child
maltreatment scores predicted higher resting heart rate and increased symptoms of illness.
Additionally, females with maltreatment history presented higher levels of obesity and
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higher Metabolic Syndrome conditions than their peers. When examining moderators of
CTQ and health outcomes, PA moderated both resting heart rate and symptoms of illness
while binge eating behavior moderated symptoms of illness.
Results support the importance of learning more regarding the trajectory of child
maltreatment to chronic disease as health risk indicators are present in emerging adults.
Furthermore, results provide examples of health behaviors that may alter the effects of
child maltreatment on current health. These include sedentary behavior and binge eating
behavior exacerbating poor health symptoms, low intensity PA improving health
symptoms, and higher levels of overall PA protecting resting heart rate.
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CHAPTER I
INTRODUCTION
Background for the Study
Child maltreatment (CM)—which includes physical, sexual, and emotional abuse,
and neglect (both physical and emotional)—is a significant public health problem in the
United States. In 2015 alone, 7.2 million children were involved in reported CM cases to
Child Protective Services (CPS) (U.S. Department of Health and Human Services
[USDHHS], 2017). Unfortunately, many of these cases go uninvestigated and millions
more go unreported (Sedlak & Ellis, 2014). Estimates are that 1 in 4 to 1 in 3 children
will experience at least one form of maltreatment before the age of 18, and 80% of these
will be at the hands of their parents (Finkelhor, Turner, Ormond, & Hamby, 2013;
USDHHS, 2017).
In addition to the immediate and short-term physical injuries that child survivors
suffer due to maltreatment, two decades of research have found that early traumatic
experiences are highly associated with health problems throughout the lifespan (Schafer,
Morton, & Ferraro, 2014; Springer, Sheridan, Kuo, & Carnes, 2007). Recent findings
have shown that adults with histories of CM are 10 times more likely to have heart
disease—the leading cause of death in the US, and experience higher rates of other
chronic diseases leading these individuals to higher health care utilization and report
overall lower quality of life (Springer et al., 2007). One study found that being exposed to
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more than six adverse childhood events led to a 20-year shortened life span (Brown et al.,
2009).
While efforts for CM prevention are the ultimate goal, intervention efforts in
critical windows of development are also needed to curtail the pervasive life
consequences set in motion for victims of CM. Instead of reading hundreds of studies
regarding correlations between CM health problems, imagine reading studies where
interventions are successful at impeding the negative trajectory of serious health
concerns. These interventions could prove to be a “powerful lever to move the population
toward greater health and well-being” (Zimmerman & Mercy, 2010, p. 6). Yet in order to
execute effective interventions, researchers must first identify at what point we can see
health risk indicators appear and health decline in individuals with CM history, and
second, understand the deterred physiological regulation in this life-course trajectory
from CM to poor adult health.
This dissertation posits that emerging adults (ages 18-30) in college represent a
critical missed opportunity for research in understanding the negative health trajectories
of CM. For despite the ever-growing body of evidence of a poor health trajectory linked
to CM, very few researchers have examined the health of emerging adults (ages 18-30)
before most major health problems actually occur. While researchers focus on poor
physical health in middle aged and older adults, where chronic health concerns are
prominent, it is also imperative to learn if these adverse health trajectories start to appear
in emerging adulthood. These health trajectories can be observed through current health
assessments associated with long term chronic and acute disease, such as obesity levels,
chronic physical inactivity, and metabolic syndrome. This is the focus of the current
dissertation.

3
Examining the potential links between CM and poor health in emerging adulthood
is especially relevant in this timeframe—where college offers a unique environment with
little demand for healthy behaviors. Instead, the opposite behavioral context has been
identified, as college presents itself as a time where emerging adults must learn to selfregulate many behaviors on their own, and where many health risk behaviors (i.e.
alcohol, drug use, risky sexual behavior, unhealthy eating, poor sleep habits) are
prominent, easy to partake in, and even encouraged as a way to maximize “growing up”
(see Arnett, 2005; Sussman & Arnett, 2014). Research indicates that this time in
emerging adulthood—and in particular belonging to the college setting—is the peak
period for health-risk behavior taking, especially substance use and risky sexual behavior
(Substance Abuse and Mental Health Services Administration [SAMHSA], 2013). In
addition, research shows dramatic declines in PA in college, denoting increasing
sedentary behavior, as well as research indicating that college students, mainly women,
are at higher risk for disordered eating and most notoriously for binge eating (Garner,
2004; Kwan, Cairney, Faulkner, & Pullenayegum, 2012). The focus of this dissertation
research also includes both health risk behaviors and PA in emerging adults.
Moreover, while there is evidence that these health-risk behaviors peak in
emerging adults, there is also strong evidence that having a history of CM increases the
likelihood of involvement in these behaviors (Downey, Gudmunson, Pang, & Lee, 2017;
Felitti et al., 1998). Researchers have also suggested that while partaking in these healthrisk behaviors, individuals with CM history are more likely to develop long term
associated consequences, such as substance abuse (or dependence) (Bernstein & Fink,
1998), and sexually transmitted diseases (Wilson & Widom, 2009). These consequences
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can have a substantial impact on future health that includes both acute and chronic health
concerns (the main focus of this paper), morbidity, and mortality.
In an exploratory capacity, this dissertation examined both physical activity and
health risk behaviors as potential moderating variables of the CM and poor health
outcome relationship in emerging adults. Research is vast on how regular physical
activity participation can improve one’s health status, by reducing the risk of numerous
chronic diseases, preserving both mental and physical health and function into old age,
and extending longevity (see Blair & Morris, 2009). This dissertation discusses the
benefits PA provides directly to physical health and in relation to physiological regulation
systems related to stress and trauma. Additionally, participation in health risk behaviors
(including substance use, risky sex, and binge eating) will be discussed as it relates to
CM and to various long term health outcomes.
Need for the Study
In college samples, about one in three student self-reports experiencing at least
one form of maltreatment during childhood (see CM section for reporting variances)
(Edwards, Probst, Rodenhizer-Stämpfli, Gidycz, & Tansill, 2014; Maples et al., 2014;
Welsh, Peterson, & Jameson, 2017). There is long-standing research evidence that
individuals with CM history have a higher risk of chronic health problems, have higher
health-care utilization, poorer self-rated quality of life, and even shortened life-spans
(Schafer et al., 2014; Springer et al., 2007), and yet, the majority of these studies focus on
middle-aged and older adults. College samples of emerging adults represent a missed
critical window of opportunity for research examining this negative health trajectory.
This dissertation aimed to identify this negative health trajectory in emerging adults by
examining concerning health factors (e.g. metabolic syndrome, obesity, physical
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inactivity) that align with future adverse health outcomes. Thus far, three studies have
investigated health markers in college students (Flood, McDevitt-Murphy, Weathers,
Eakin, & Benson, 2009; Khrapatina & Berman, 2016; Runtz, 2002) in relation to CM,
although their measures were restricted to self-report surveys in regard to their current
health status (e.g. physical health symptoms, health appraisal). While this can surely be
helpful, (and necessary for extensive data collection), the present study took on a more
objective approach by inviting participants to our lab to take more direct measurements
of physical health (i.e. blood glucose measurements, waist measurement, blood pressure).
To my knowledge, this was the first study to examine these objective health indicators in
a sample focused on emerging adults in relation to CM. In doing so, this research allowed
us to see if this negative health trajectory in relation to CM can be identified in emerging
adults—before chronic health concerns arise.
Additionally, PA is explored in this dissertation as an indicator of cardiovascular
fitness and inverse of sedentary behavior. College students show a sharp decline in PA
behavior in emerging adulthood (Kwan, et al., 2012). Understanding the relationship
between CM, health, and PA levels can play an important role in designing future
interventions to encourage PA, or prevent decline from the beginning of the college
years, in order to curtail negative health outcomes. Physical activity brings many benefits
as an intervention for college students including self-administration, convenience, low
cost, minimal side effects, social acceptability, and reduced ancillary physical health
concerns (Buckworth & Dishman (2002). To my knowledge, this was the first study to
examine PA as a potential moderator of CM and health outcomes in emerging adults.
Health risk behaviors are also examined in this dissertation in relation to CM and
health outcomes. Engagement in health risk behaviors may exacerbate the negative health
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effects of CM. Therefore, college campus prevention programs or outreach initiatives
designed to reduce health risk behaviors may provide another mechanism of intervention.
Self-Regulation of Health Behavior
Theoretical Framework
This dissertation utilizes the framework of self-regulation of health behavior to
examine the effects of CM on physical health, and how health behaviors may moderate
this relationship. Self-regulation can be broadly defined as goal-directed behavior and the
investment of cognitive, emotional and behavioral resources to achieve the desired goal
or outcome (Blankers, 2008; Dekker, 2008; Van Damme, Crombez, Goubert, &
Eccleston, 2009). Self-regulation plays an important role in shaping health throughout the
lifespan “by influencing the extent to which people engage in many different actions that
can have serious consequences, such as adhering to a healthy diet, scheduling annual
visits to the doctor, taking prescribed medications, exercising regularly, and practicing
good health behaviors, including eating, sleeping, and brushing one’s teeth on a
consistent schedule” (Shields et al., 2016, p. 589).
Researchers posit early life stress such as CM, has predicted compromised selfregulation which in turn contributes to difficulties in multiple domains (Maughan &
Cicchetti, 2002; Schatz, Smith, Borkowski, Whitman, & Keogh, 2008). Specifically, selfregulation of health behavior is a pathway that is impaired by CM, disrupting the selfregulatory capacity for participating and succeeding in positive health behaviors like
smoking cessation, healthy eating, and engaging in regular physical activity. Therefore,
this framework elucidates that the failure to self-regulate these health behaviors is
associated with the development of health conditions and illnesses (Shields et al., 2016).
This dissertation details the disruption of physiological regulation due to CM and the rise
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of vulnerability to increased participation in health-risk behaviors in individuals who
have experienced this early adversity.
Additionally, researchers have found that higher self-regulatory skills may help
individuals develop more flexible and efficient coping strategies which in turn may serve
to offset the harmful effects child maltreatment (Evans, Fuller-Rowell, & Doan, 2012).
Evidence suggests that there may be potential for individuals to learn to enhance selfregulatory skills in health behavior (Johnson, Pratt, & Wardle, 2012; Stadler, Oettingen,
& Gollwitzer, 2009). Identifying modifiable precursors of successful self-regulation is,
therefore, a priority in research on preventive behavior change (Hagger, Wood, Stiff, &
Chatzisarantis, 2009). This study explored PA as a method that may improve health
outcomes, which may be a reflection of self-regulation. This can be found through fewer
poor health indicators for individuals with CM history who are more physically active.
Purpose and Research Questions
The primary purpose of the current study was to directly examine if emerging
adults who self-report higher levels of child maltreatment (CM) exhibit poorer physical
health outcomes. Physical health in this study is examined by obesity level, perceived
physical health, symptoms of illness, resting heart rate, and a cluster of conditions
associated with Metabolic Syndrome (MbS) including blood pressure, glucose level, and
waist circumference. All of these physical health variables are predictors of health
outcomes later in life. It is clear from numerous studies that middle-aged adults with
history of child maltreatment have poorer health than their peers without history of
maltreatment (Danese & Tan, 2014; Hemmingsson, Johansson, & Reynisdottir, 2014;
Schafer et al., 2014; Springer et al., 2007). This dissertation aimed to discover if
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emerging adulthood provides a window of opportunity to identify objective markers of
poor health for this age group that may be harbingers of later adult health problems.
The second aim of this research was to explore the role that PA and health risk
behaviors have in the trajectory of child maltreatment and poor adult health. Research is
vast on the various benefits to be gained from being physically active early and
throughout the lifespan. This study utilized Fitbits to measure daily PA and explored how
these levels moderate the relationship between child maltreatment and physical health in
emerging adults. Finally, health risk behaviors peak in emerging adulthood and may
directly impact health outcomes. This study used questionnaires to assess substance use,
risky sexual behavior, and binge eating behavior. Responses were investigated to
discover their relationship to CM and health outcomes. Specifically, the current study
investigated the following questions:

Q1

Does child maltreatment history predict health outcomes in emerging
adults?

Q2

To what degree does PA moderate the association between a history of
child maltreatment and health outcomes in college students?

Q3

To what degree does health risk taking behavior moderate the association
between a history of child maltreatment and health outcomes in college
students?
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Glossary of Terms
Binge Eating Disorder (DSM-V; APA, 2013) - Reoccurring episodes of eating
significantly more food in a time period than what is considered normal (sustained
at least once a week over three months). These episodes are usually marked with
feelings of lack of control (lack of inhibition), or the need to eat to cope with
feelings of stress or anxiety.
Cardiovascular disease (CVD) - Chronic disease of the heart and blood vessels that are
related to atherosclerosis (plaque build-up in arteries) and can cause a heart attack
or stroke. Other CVD conditions include heart failure, arrhythmia (abnormal heart
rhythm, and heart valve problems.
Child Maltreatment - Child abuse and neglect is any act or series of acts of commission
or omission by a parent or other caregiver that results in harm, potential for harm,
or threat of harm to a child.
Emerging Adulthood - A developmental period focusing on individuals ages 18-25
years characterized by identity and role exploration, instability, self-focus,
possibilities, and feeling of “in between” (no longer a child, but not yet an adult).
Emotional Abuse - Emotional and psychological abuse involves both isolated incidents,
as well as a pattern of failure over time on the part of a parent or caregiver to
provide a developmentally appropriate and supportive environment. Acts in this
category may have a high probability of damaging the child’s physical or mental
health, or his/her physical, mental, spiritual, moral, or social development. Abuse
of this type includes the following: the restriction of movement; patterns of
belittling, blaming, threatening, frightening, discriminating against, or ridiculing;
and other non-physical forms of hostile treatment.

10
Emotional Neglect - Emotional neglect includes both isolated incidents, as well as a
patterned of failure over time on the part of a parent or caregiver to provide a
developmentally appropriate and supportive environment. Forms of emotional
neglect include: denying emotional responsiveness or ignoring a child’s needs to
interact, failing to express positive affect to the child; isolation (denying child
opportunities for interacting/communicating with peers or adults); and mental,
medical, and educational neglect (ignoring or failing to provide for the child’s
needs).
Health Risk Behaviors - Activities that participation increases chances of disease or
injury. For purposes of this study health risk behaviors include smoking, drug use,
alcohol use, risky sex, and binge eating.
Metabolic syndrome (MbS) - A health condition characterized by a cluster of medical
risk factors including high blood pressure, high blood sugar, and abdominal
obesity. With eve risk for the development of cardiovascular disease, diabetes,
stroke, and other chronic diseases.
Physical Abuse - Physical abuse of a child is defined as the intentional use of physical
force against a child that results in—or has a high likelihood of resulting in—
harm for the child’s health, survival, development, or dignity. This includes
hitting, beating, kicking, shaking, biting, strangling, scalding, burning, poisoning,
and suffocating. Much physical violence against children in the home is inflicted
with the object of punishing.
Physical Activity (PA) - Purposeful movement that requires energy expenditure. This
can include exercise, play, commuting, and other daily activities.
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Physical Neglect - Physical neglect includes both isolated incidents, as well as a pattern
of failure over time on the part of a parent or other family member to provide for
the development and well-being of the child—as to seriously endanger the
physical health of the child—in one or more of the following areas: adequate
supervision, access to medical and dental care, adequate clothing, nutrition,
shelter, and safe living conditions. The parents of neglected children are not
necessarily poor.
Sexual Abuse - Sexual abuse is defined as the involvement of a child in sexual activity
that he or she does not fully comprehend, is unable to give informed consent to, or
for which the child is not developmentally prepared, or else that violates the laws
or social taboos of society. Children can be sexually abused by both adults and
other children who are—by virtue of their age or stage of development—in a
position of responsibility, trust, or power over the victim.
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CHAPTER II
LITERATURE REVIEW
Millions of children each year suffer from maltreatment in the United States
which confers risk for many adverse consequences, both in the maltreatment itself, and
the short and long-term sequelae that often follow these children into adulthood (see
review by Cicchetti & Lynch, 1995). One of the most recent and critical areas of study in
this field is the lasting negative impact that child maltreatment (CM) elicits on physical
health. In the last two decades, researchers have robustly established that middle aged
and older adults with histories of CM have more chronic health concerns, utilize more
health care, and report overall reduced health-related quality of life (Corso, Edwards,
Fang, & Mercy, 2008). This major public health concern is important to understand, and
as researchers continue to unfold this negative health trajectory, it is imperative that we
investigate health earlier in adulthood to comprehend how CM alters an individual’s life
course in determining health throughout the lifespan (Ben-Shlomo & Kuh, 2002;
Braveman & Barclay, 2009). Emerging adulthood presents a unique and critical window
of investigation (Arnett, 2000) into the association between CM and adult health and also
a major point of possible intervention. This is especially crucial as early intervention and
treatment of chronic disease and disease risk factors are imperative for prevention,
improved quality of life, and to reduce both the public health and financial burden on our
society.
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This dissertation examined the critical window of emerging adulthood for
relationships between CM and current health factors associated with subsequent chronic
disease. This research also explored both PA and health risk behaviors and the roles they
play in mitigating or exacerbating poor adult health outcomes for individuals who have
self-reported CM. Thus, as outlined in the previous chapter the purpose of this
dissertation is three-fold. First, I investigated if emerging adults with self-reported CM
account having poorer physical health or perceived health, and/or do they present chronic
health risks factors over their peers who do not self-report CM. In addition, I explored
two behavior moderators. First, I examined individual differences in PA levels and how
they buffered or exacerbated the direct relationship between CM and health in emerging
adults; second, I assessed the relationship between health risk behavior taking and its
relationship between CM and health. This literature review is organized into four sections
that provide the following: (1) a review of current literature on the effects of CM in
adulthood including known correlates with various health factors; (2) a brief review of
the well-known benefits that physical activity has to offer in terms of physical health, as
well as the few studies that have utilized PA for CM interventions;(3) a review of health
risk taking behaviors in CM and the links between health risk taking and later health
problems; and (4) a summary along with research questions and hypotheses.
Child Maltreatment
The United States has one of the worst child maltreatment (CM) records among
industrialized nations with an average of 5 children dying every day from perpetrators of
child abuse and neglect (USDHHS, 2017). In 2015, the USDHHS reported over 4 million
child maltreatment referral reports involving 7.2 million children. Of these child
survivors, 75% were victims of neglect, 17.2% were physically abused, 8.4% were
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sexually abused, and 6.9% were emotionally maltreated (USDHHS, 2017). It also must
be acknowledged that official reports of child maltreatment are often gathered by
reporting services (CPS) and that most researchers in the field note that the actual number
of children who experience and subsequently self-report maltreatment is substantially
higher (Sedlak & Ellis, 2014). Furthermore, even if CM cases are reported to CPS, less
than half of reported cases are further investigated (Sedlak & Ellis, 2014).
While direct reporting of CM reduces the risk of false positive cases due to formal
investigation, relying on direct reporting increases the possibility of a substantial number
of false negatives. That is, never identifying the many maltreated children who have
experienced trauma. In using a self-report maltreatment measure researchers are able to
capture a broader account of maltreatment experiences, and are able to more inclusive of
individuals with varying degrees of maltreatment than direct reporting (Kendall-Tackett
& Becker-Blease, 2004). Precise epidemiologic estimates of maltreatment are not
available for the emerging adulthood population, although large college samples place
total maltreatment estimates from 22-42% (Elliot, Alexander, Pierce, Aspelmeier, &
Richmond, 2009; Shin & Miller, 2012). As shown, base rates of maltreatment vary due to
specific factors related to assessment instruments but are still important to acknowledge.
For example, Khrapatina and Berman (2016) utilized the Adverse Childhood Events
(ACE) measure in college students and found 75.5% of participants self-reported one or
more ACE exposure. It is important to point out that one critical factor underlying the
wide range of estimates is the threshold that operationally defines experiencing CM; that
is, whether it is experiencing only one event (75%, Khrapatina & Berman, 2016) or
falling into the moderate-to-severe range of adverse events/CM (more likely to be 33%,
Elliot et al., 2009; Shin & Miller, 2012).
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Self-report maltreatment measures (such as the Childhood Trauma Questionnaire,
or CTQ, utilized in this study) are well validated, and have well-established correlations
between CM and adult psychopathology (Nelson et al., 2002). The CTQ in particular is
widely used in studies of college students with a history of CM (Berzenski & Yates,
2011; Goldstein, Flett, & Wekerle, 2010). In addition to validity, self-report tools are
convenient, practical, and necessary for research in college age participants. In a study
comparing the validity of both direct measures compared to self-reports, researchers
found that self-report measures of child maltreatment predicted more variance in
outcomes of antisocial behavior in emerging adults (Smith, Irelfand, Thornberry, &
Elwyn, 2008).
For purposes of this study, five different types of child maltreatment (CM) are
identified. These include both abuse: sexual abuse, physical abuse, and emotional abuse,
as well as neglect: emotional and physical neglect (see Table 2.1 for definitions).
Different types of maltreatment often are found co-occurring (called polyvictimization or
multiplicity of maltreatment), meaning experiencing one form of CM (e.g. physical
abuse) increases risk for experiencing a second (e.g. emotional abuse) and third (e.g.
physical neglect) form as well as repeated exposure (Dong et al., 2004). Much evidence
also demonstrates that compared to single exposure or reporting one form of
maltreatment, reporting multiple forms of maltreatment leads to more adverse outcomes
(Anda et al., 2006; Berzenski & Yates, 2011; Felitti et al., 1998). Child maltreatment
crosses all socioeconomic and education levels, religions, ethnic and cultural groups,
although certain researchers have described varying risk factors for CM. These risk
factors may include intergenerational maltreatment, whereby a child is more at risk if
their parents experienced maltreatment (see Berzenski & Yates, 2011 for a review);
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individual and neighborhood poverty (Drake & Jonson-Reid, 2014); parental substance
abuse (Connell, Bergeron, Katz, Saunders, & Tebes, 2007); maternal depression (Hien,
Cohen, Caldeira, Flom, & Wasserman, 2010); and children with disabilities or special
needs (see Giardino, Giardino, & Isaac, 2014 for a review).
Table 2.1
Definitions of Child Maltreatment Subtypes
Type of
Maltreatment
Physical abuse

Sexual abuse

Emotional or
psychological
abuse

Physical neglect

Emotional Neglect

Description
Physical abuse of a child is defined as the intentional use of physical force against
a child that results in—or has a high likelihood of resulting in—harm for the
child’s health, survival, development, or dignity. This includes hitting, beating,
kicking, shaking, biting, strangling, scalding, burning, poisoning, and suffocating.
Much physical violence against children in the home is inflicted with the object of
punishing.
Sexual abuse is defined as the involvement of a child in sexual activity that he or
she does not fully comprehend, is unable to give informed consent to, or for
which the child is not developmentally prepared, or else that violates the laws or
social taboos of society. Children can be sexually abused by both adults and other
children who are—by virtue of their age or stage of development—in a position
of responsibility, trust, or power over the victim.
Emotional and psychological abuse involves both isolated incidents, as well as a
pattern of failure over time on the part of a parent or caregiver to provide a
developmentally appropriate and supportive environment. Acts in this category
may have a high probability of damaging the child’s physical or mental health, or
his/her physical, mental, spiritual, moral, or social development. Abuse of this
type includes the following: the restriction of movement; patterns of belittling,
blaming, threatening, frightening, discriminating against, or ridiculing; and other
non-physical forms of hostile treatment.
Physical neglect includes both isolated incidents, as well as a pattern of failure
over time on the part of a parent or other family member to provide for the
development and well-being of the child—as to seriously endanger the physical
health of the child—in one or more of the following areas: adequate supervision,
access to medical and dental care, adequate clothing, nutrition, shelter, and safe
living conditions. The parents of neglected children are not necessarily poor.
Emotional neglect includes both isolated incidents, as well as a patterned of
failure over time on the part of a parent or caregiver to provide a developmentally
appropriate and supportive environment. Forms of emotional neglect include:
denying emotional responsiveness or ignoring a child’s needs to interact, failing
to express positive affect to the child; isolation (denying child opportunities for
interacting/communicating with peers or adults); and mental, medical, and
educational neglect (ignoring or failing to provide for the child’s needs).

The effects of maltreatment have long been recognized as a public health concern
as researchers continue to show how maltreatment confers risk for many abnormal
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developmental trajectories in childhood, many of which often persist into adulthood (see
Cicchetti, Toth, & Maughan, 2000). As the goal of this dissertation was to study a
potential critical window of development and intervention, I focused on the health
consequences that CM may present in emerging adulthood.
Child Maltreatment and
Emerging Adulthood
The developmental transition between adolescence and adulthood has
increasingly been targeted in research. This unique timeframe known as emerging
adulthood (Arnett, 2000) has evolved over the past 50 years where cultural shifts in
social, economic, and education facets have occurred in industrialized societies (Arnett,
2000). The ages at which individuals marry and start a family have increased giving rise
to a space for a variety of social relationships including premarital sex and cohabitation.
Individuals are also pursuing post-secondary education at higher rates thereby delaying
career starts, financial stability, and the adult responsibilities that follow. This period
between 18 and 30 years of age is marked as a time of change, instability, and exploration
(Arnett, 2005). While this can be an exciting time, many vulnerabilities accompany this
transition throughout the process of identity exploration (Côté, 2006). Many cognitive
and emotional changes take place during this time leaving emerging adults strongly
influenced by peers, limited in self-control, and dissuaded to focus on long-term
consequences (Bonnie, Stroud, & Breiner, 2015). These can all lead to compromised
decision-making skills and allow for the development of many maladaptive behaviors
including substance use, risky sexual behavior, and poor health behaviors (Johnston,
O'Malley, Bachman, & Schulenberg, 2012). This is why health risk taking decisions (e.g.,
to engage in risky behaviors or to be physically active) are important to examine in this
age range when they are increasingly making these independent decisions about lifestyle.
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In the current study, I was specifically interested in the impact that CM may have
on the physical health of emerging adults, particularly in a college setting. A study of
university counselors conducted in 2003 reported that CM disclosure among college
students had risen over the previous decade (Benton, Robertson, Tseng, Newton, &
Benton, 2003). Counselors in the study also noted CM as a contributor for the rise of
clients and severity of problems conveyed within their counseling centers (Benton et al.,
2003). Various researchers have identified prevalence rates of self-reported CM in
college students to be close to 30% (Braver, Bumberry, Green, & Rawson, 1992;
Edwards et al., 2014; Welsh, et al., 2017). While CM impacts the lives of millions of
individuals, college students reporting CM represent an important, understudied subgroup
of the general population that are at a unique and critical window of development (Arnett,
2000). Studies utilizing college samples are necessary to extend research of CM in to the
younger years of adulthood, particularly when CM has been found to have various
influences on development. For example, researchers have been examining the lasting
impact of CM on domains of development including biological, psychological,
behavioral, social-emotional, and cognitive (Khrapatina & Berman, 2016).
There is evidence that individuals with a history of CM have more difficulty in
this transition to emerging adulthood and in the transition to college. Poor outcomes for
college students with history of CM have been identified in many areas. For instance,
Duncan (2000) found that having a history of CM was a predictor of college dropout
rates at the end of the first year. Moreover, some of these emerging adults may never
even attend college. Boden, Horwood, and Fergusson (2007) found that young adults
who self-reported CM were less likely to complete high school, enroll in college, and
earn a college degree. This finding was consistent with a large longitudinal sample using
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child service records that showed emerging adults were 18% less likely to graduate from
high school and 70% less likely to earn a four-year degree than their non-maltreated peers
(Mersky & Topitzes, 2010). Freshman GPA has also been found to be lower when
college students enter with a history of CM, both with individuals who also report PTSD
symptoms (Bachrach & Read, 2012) and with women who report childhood sexual abuse
(Jordan, Combs, & Smith, 2014).
Individuals with CM history have also been found to have overall difficulty with
college adaptation. This includes areas of academics as mentioned, but also in areas of
social relationships and psychological adjustment (Elliot et al., 2009; Paradis & Boucher,
2010). For instance, Paradis and Boucher (2010) sampled college students and found that
CM was strongly associated with difficulty in interpersonal relationships, citing more
overall difficulties with males and their relationships, and females having problems with
being non-assertive, distant, and self-sacrificing. Heightened levels of aggression and
non-normative levels of empathy in individuals with CM history also contribute to
interpersonal relationship difficulty (Crawford & Wright, 2007; Moreno-Manso et al.,
2016; Reyome, 2010).
In addition, vast mental health concerns for college students with a history of CM
have been cited This includes an increased risk for depression, anxiety disorders,
posttraumatic stress disorder, personality disorders, suicidal and self-injurious behavior,
and somatization (Allwood & Widom, 2013; Kessler et al., 2010; Norman et al., 2012;
Southerland, Casanueva, & Ringeisen, 2009; Valdez, Bailey, Santuzzi, & Lilly, 2014). In
total, there are pervasive consequences of CM found in emerging adults, particularly in
college students. I see this unique life phase as critical for the life-course trajectory and as
an important time period to consider how CM may alter an individual’s quality of life.
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The following section will provide a brief overview of the myriad of negative sequelae of
CM that are observed in adulthood (emerging and beyond). In addition, this section will
detail how the sequelae associated with CM provide pathways for poor health behaviors
and ultimately poor health.
Child Maltreatment Sequelae
and Dysregulation
Poor physical health outcomes for individuals with CM history are well
established (Schafer et al., 2014; Springer et al., 2007). This includes higher risk of
cardiovascular disease (CVD), diabetes, obesity, and other chronic and acute diseases that
will be discussed in detail later in this chapter. The current section reviews the CM
sequelae found in the five domains (psychological, social-emotional, behavioral,
cognitive, and physiological), and their relation to physical health. By taking a closer
look at consequences of CM, clinicians and researchers can begin to piece together the
underlying mechanisms or pathways in which physical health problems may develop.
Difficulty in emerging adulthood (and beyond) for individuals with history of
child maltreatment (CM) is reflective of how pervasive the effects of CM are across
multiple life domains. The link between CM and a broad range of adverse consequences
in emerging adults has been robustly established. Many researchers have examined
dysregulation in psychological (Cicchetti & Toth, 2005), social-emotional (Aspelmeier,
Elliott, & Smith, 2007; Paradis & Boucher, 2010), and behavioral domains (Khrapatina &
Berman, 2016; Pechtel & Pizzagalli, 2011) due to CM. There is also literature on the
relationship between CM and deficits in cognition (Nikulina & Widom, 2013).
Furthermore, some researchers have focused on the physiological effect of CM,
conceptualizing that chronic childhood stress causes a disruption in the development of
regulatory systems in the body (Basu, Mclaughlin, Misra, & Koenen, 2017). Adults with
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CM history can be affected by any or all of the sequelae in the various domains, all of
which have the capacity to further influence physical health (Kendall-Tackett, 2002).
Exposure to CM may contribute to risk of poor health by disrupting the
development of regulatory systems in the body, including the immune, metabolic,
neuroendocrine, and autonomic nervous systems (Basu et al., 2017). Researchers
examining these physiological consequences of stress and maltreatment hypothesize that
chronic exposure to adverse environments requires our regulatory systems to adapt (e.g.
cortisol levels, HPA axis, vagal tone). While this is necessary for short-term survival, it
creates long-term maladaptive changes that can be a precursor to later health decline and
disease (Hunter & McEwen, 2013). For example, the body’s natural response to stress
and psychological trauma is to increase its inflammatory response—a survival
mechanism; however, over time, this abnormally high level of inflammation makes the
body more susceptible to disease (see Slavich & Irwin, 2014 for a review). Additionally,
dysregulation of the metabolic system has been found through insulin resistance and
altered fat metabolism (dyslipidemia) (Maniam, Antoniadis, & Morris, 2014), and has
been found to have altered central reward processing promoting excess food intake in
some individuals (Mason, Flint, Field, Austin, & Rich-Edwards, 2013). Additional work
is needed to explore this metabolic dysregulation in relation to CM.
The HPA (hypothalamic-pituitary-adrenal) axis also works as an important
mechanism in the body to control for stressful situations. In stress, like an occurrence of
CM, the HPA axis is activated and shuts down all non-necessary body systems and
increases heart rate and cortisol, preparing the body for fight or flight. Reoccurring stress
may cause hyperactivation of the HPA axis leading to poor health outcomes (Eisenberger
& Cole, 2012). Vagal tone regulation is another important part of stress and emotion
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regulation. The vagus nerve is responsible for decreasing one’s heart rate after a stressful
situation. Individuals with CM histories have been found to have decreased vagal tone
response, whereas through the reoccurrence of maltreatment, the body adapted to prepare
for future stressors (Miskovic, Schmidt, Georgiades, Boyle, & MacMillan, 2009). Over
time this blunted vagal response presents complications of increased inflammation
triggering rheumatoid arthritis, numerous GI problems (Bonaz, Sinniger, & Pellissier,
2017), and chronic pain (Walsh, Jamieson, MacMillan, & Boyle, 2007). The
dysregulation of the autonomic nervous system has also been consistently found to
predict chronic diseases, including CVD, obesity, type II diabetes, cancers (Alkon, Wolff,
& Boyce, 2012).
Research regarding psychological symptoms and diagnoses related to CM are the
most heavily investigated of CM consequences (see Cicchetti & Toth, 2005 for a review).
Emerging adults who have experienced child maltreatment are at increased risk for
depression, anxiety disorders, posttraumatic stress disorder, personality disorders,
suicidal and self-injurious behavior, and somatization, compared to their peers who did
not experience child maltreatment (e.g. Allwood & Widom, 2013; Norman et al., 2012;
Silverman, Reinherz, & Giaconia, 1996; Southerland, et al., 2009; Valdez et al., 2014).
CM psychopathology can influence physical health in many ways. In particular,
depression and PTSD (post-traumatic stress disorder), the two most commonly occurring
consequences of CM, have a large literature that details their lasting health effects. These
conditions have both strong correlations with poor health (e.g. cardiovascular disease)
and with lack of participation in health-promoting behaviors. For instance, depression
and PTSD are associated with poor nutrition, insufficient sleep, and lack of PA
(Teychenne, Ball, & Salmon, 2010).
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In the context of social-emotional research, experiencing CM has profound
negative effects on interpersonal relationships in emerging adulthood. Having a history of
CM may lead to non-normative social-emotional development including difficulties in
behavioral and emotion regulation, personality development, and social competence
(Aspelmeier et al., 2007; Paradis & Boucher, 2010). Within college samples (as
previously noted) individuals self-reporting CM often display higher levels of aggression
and hostility (see Luke & Banerjee, 2013; Perepletchikova & Kaufman, 2010 for
reviews), as well as qualities of dismissiveness, preoccupation, and fearfulness of others.
These individuals also exhibit significantly higher levels of insecurity, less trust and
greater alienation in close adult relationships (Aspelmeier et al., 2007; Paradis &
Boucher, 2010). All of these social-emotional difficulties can have health consequences.
The importance of positive social relationships on health behaviors and health outcomes
has been well documented. Cohen (2006) describes how social support and social
integration buffer the negative effects of stress, promote positive coping skills (versus
maladaptive behaviors), and can facilitate healthful behaviors. In addition, he reviews
how positive social relationships are associated with lower mortality rates and resistance
to disease.
Child maltreatment can also lead to profound impacts on behavioral regulation
(see Pechtel & Pizzagalli, 2011). For instance, individuals with CM histories are
consistently found to have more problems engaging in health risk behaviors in emerging
adulthood. There is ample evidence that emerging adults with histories of CM partake
more in frequency and quantity of health-risk behaviors than their peers without a CM
history. These health risk behaviors include smoking (Chartier, Walker, & Naimark,
2009; Spratt et al., 2009), alcohol use and abuse (Gilbert et al., 2009; Lown, Nayak,
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Korcha, & Greenfield, 2011) illicit drug use (Huang et al., 2011; Widom, Marmorstein,
& White, 2006), risky sexual behavior (Felitti et al., 1998; Hahm, Lee, Ozonoff, & Van
Wert, 2010), eating disorders (Röhr et al., 2015), as well as sleep difficulty (Teegen,
1999). These behaviors have the most obvious direct impact on physical health.
Although much less studied, cognitive functioning as it relates to the experience
of CM has also become of interest to researchers, both from the neurological aspect to
understanding mechanisms underlying health decision making and risk-taking (Pechtel &
Pizzagalli, 2011). Kendall-Tackett (2002) describes how individuals interpret stressful
life events, in many cases influencing perceptions of helplessness, powerlessness, and
danger. These distortions can then increase risk for distress and the use of health-risk
behaviors as coping mechanisms (Cohen, 2006). Child maltreatment may also have
consequences for cognitive resources, including deficits in executive functioning (e.g.
planning, working memory, inhibition, and flexibility). These executive functioning
deficits may impact various health-related decision-making (Hall, Crossley, & D’Arcy,
2010). For instance, Hall and Fong (2010) describe how self-regulation capacity—or the
ability to exert top-down control over our actions, is a key determinant of our health
behavior. This includes choosing to engage in PA, making healthy food choices, and
smoking cessation (Hall & Fong, 2010). Self-regulation, decision making, and executive
function are also predictive of health risk taking. For example, deficits in executive
function can convey self-regulation failure and low behavioral inhibition. Poor (or low)
inhibition response has been implicated with various health risk behavior problems such
as binge eating, drug abuse and sexual infidelity (see Hofmann, Schmeichel, & Baddeley,
2012).
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As discussed, these life domains affected by CM can not only influence one
another but can play a major role in physical health throughout the lifespan. It is
important that as we learn about poor health trajectories stemming from CM that we also
consider these underlying pathways that are driving poor health. Physical health has been
studied for the last two decades as an adverse consequence of CM, including physical
health symptoms, chronic disease, and underlying neurobiological changes that occur to
do stress and trauma. The focus of this paper examined the physical health factors
(Metabolic Risk Factors, resting heart rate, obesity, chronic illness symptoms, perceived
health), as they are most notably associated with chronic disease.
Child Maltreatment and Poor Adult Health
There is substantial evidence that child maltreatment confers risk for long-term
physical health consequences over the life course (Schafer et al., 2014; Springer et al.,
2007). Researchers have examined this link using a wide variety of methodologies and
have consistently found links between CM and poor adult health. Included in this
research are a vast number of both chronic and acute conditions such as heart disease,
type II diabetes, respiratory diseases, cancer, gastrointestinal and musculoskeletal
outcomes, chronic pain and headaches, obesity, and even premature mortality (Danese &
Tan, 2014; Hemmingsson et al., 2014; Schafer et al., 2014; Springer et al., 2007).
Individuals reporting CM also show lower scores in self-rated health (Schafer et al.,
2014; Springer et al., 2007), while both medical data and self-report show that health care
utilization and costs significantly increase for adults with histories of CM (Bellis et al.,
2017; Bonomi et al., 2008). In addition, as much of the literature on CM’s associations
with negative consequences suggests, there is consensuses that the severity of CM, or
polyvictimization (co-occurring types of maltreatment) correlates with worse adult health
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(Chartier et al., 2009; Hemmingsson et al., 2014; Schafer et al., 2014). In this
dissertation, the CTQ (self-reported CM measure) total score will be reflective of CM
severity.
The following section outlines several individual studies and reviews on this
phenomenon including adult health consequences such as disease and obesity, to the
excess financial burdens associated with CM. Odds ratios (OR) are utilized in many of
the following studies to convey the relative chance of event occurrence between
participants with CM history and non-CM comparison groups. If an odds ratio were equal
to 1, there would be no differences between groups and events (e.g. healthcare services,
obesity). The magnitude of the odds ratio is called the strength of association. The farther
from 1 the odds ratio is, the greater the likelihood of the event to exist (i.e. OR of 2, the
event is twice as likely to occur). In addition, examining the p-value of odds ratios
determine if the association is a result of chance alone or is truly related to CM. The
lower the p-value, the greater likelihood that CM exposure is truly related to the
outcomes listed. Therefore, the following studies that use odds ratios will provide
evidence for the likelihood that CM history increases the risk of various health outcomes.
Child Maltreatment and Healthcare
Research teams have investigated health care utilization and costs associated with
adults who experienced child maltreatment (Bellis et al., 2017; Bonomi et al., 2008). For
instance, studies show higher Medicaid expenditures (Florence, Brown, Fang, &
Thompson, 2013), higher rates of mental health care services utilized (Bonomi et al.,
2008) and more frequent hospital visits (Bellis et al., 2017; Bonomi et al., 2008) for
adults with CM histories over their non-maltreated peers. A few essential studies include
Bonomi and colleagues (2008) who focused their research on middle-aged adult women
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who self-reported childhood physical and sexual abuse. In a sample of over 3,000
women, health care costs were observed to be 36% higher for women with CM history
compared to their peers with no history. This cost could be seen from higher use of
annual mental health services (OR = 2.07; women with CM history were over twice as
likely to utilize mental health services than no maltreated controls), emergency services
(1.86), hospital visits (1.35), pharmacy use (1.57), primary care (1.41) and specialty care
services (1.32). Bellis and colleagues (2017) found even higher health care utilization
odds in a sample of over 7,000 adults ages 18-69 years from the United Kingdom.
Individuals who reported exposure to adverse childhood events (child maltreatment
and/or exposure to domestic violence, mental illness, or substance abuse in the home)
were 2.34 times more likely to have frequent (6+) primary care visits, 2.32 times more
emergency services, and 2.67 times more overnight hospital stays compared to their peers
who had no adverse childhood exposure. This significant increase in health care
utilization could be seen in their youngest demographic of 18-29 years and continued
through individuals ages 50-59 years (Bellis et al., 2017).
Moving beyond higher health care cost and utilization, researchers are beginning
to look at the broader negative economic impact of the poor health consequences of CM.
For instance, in an Australian study, Reeve and Gool (2013) created a model from their
National Survey of Mental Health and Wellbeing (N~9,000) of individuals ages 16-85
years, concluding the same poor health trajectory as found in other studies, but also
suggested that child maltreatment has long-lasting economic and welfare costs, with
greatest costs for those who experienced both physical and sexual abuse. These costs
were associated with chronic disease treatment, mental health care, and substance abuse.
In the US, placing a monetary estimate on the economic costs associated with CM has
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been widely explored and critiqued as CM is so pervasive in many diverse facets of
individual lives (Corso & Fertig, 2010). The latest estimate by Fang, Brown, Florence,
and Mercy (2012) used an incidence-based approach of reported maltreatment cases from
2008. Their estimates broke down new cases of CM and the attributable lifetime costs in
categories such as health care, welfare, criminal justice costs, and productivity losses. A
total lifetime burden estimate was as high as $585 billion dollars for new documented
cases of CM from a single year (2008) (Fang et al., 2012). These studies indicate the
critical importance for prevention and intervention efforts of child maltreatment not only
for the wellbeing of victims but also for the broader economic wellbeing of society (Fang
et al., 2012).
Child Maltreatment and Obesity
In addition to health care costs associated with CM, there is also extensive
research in both the short and long-term health consequences related to CM. A large
subset of this research examining poor health trajectories stemming from child
maltreatment focuses on obesity, which is one focus in this proposed study. Obesity is an
important area of investigation as having a higher body mass index (BMI) is highly
associated with chronic disease risk, for instance cardiovascular disease (CVD) and
diabetes, poor self-rated health, and higher health care costs (Chartier et al., 2009), as
well as morbidity and mortality in adulthood (Kochanek, Miniño, Murphy, Xu, & Kung,
2011). Some studies have suggested that physical and sexual abuse are more correlated
than emotional abuse and neglect with adult obesity (Bentley & Widom, 2009; Francis,
Nikulina, & Widom, 2015). However, more recent studies are showing that all types of
maltreatment are predictive of higher obesity levels.
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Evidence demonstrates that the link between CM and obesity begins very early in
life, as found within preschoolers (Whitaker, Phillips, Orzol, & Burdette, 2007); “youth”
ages 2-17 years (Helton & Liechty, 2014); and adolescents (Schneiderman, Negriff,
Peckins, Mennen, & Trickett, 2015). Although there are conflicting results regarding
obesity in childhood (Schneiderman et al., 2015) leading to inconclusive results, it is still
important to research when the onset of this obesity trajectory occurs in order to find
windows for intervention. When examining obesity in adulthood, the evidence is more
unified and supports a causal link with CM. The following review presents selected
findings of the link between obesity and CM in meta-analyses, narrative reviews, and
individual studies with various associations to other variables.
A systematic review and meta-analysis of 23 studies examining CM and its role in
adult obesity reported that all types of maltreatment were predictive of higher adult
obesity levels, showing an overall odds ratio of 1.34 (Hemmingsson et al., 2014). The
authors found that CM significantly contributed to obesity in adulthood, and noted its
associations with mental and emotional development, maladaptive coping, stress,
inflammation, and metabolic concerns (Hemmingsson et al., 2014). Very similarly in
another review and meta-analysis of 41 studies (190,000+ participants), Danese and Tan
(2014) revealed that CM (across all types) increased the odds of adult obesity by 1.36.
Selected individual studies on CM’s association with obesity include researchers
Bentley and Widom (2009) who used a matched comparison design to examine adult
obesity rates in individuals with documented cases of childhood physical and sexual
abuse to those without such history. At a mean age of 41 years and controlling for many
other confounding factors, childhood physical abuse significantly predicted higher BMI
scores in adulthood. In another study, Francis and colleagues (2015) examined only
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physical abuse as a predictor of adult obesity and found that at a mean age of 41 years,
documented cases of physical abuse also predicted significantly higher BMI rates than
individuals with no reported history. They also found depression and PTSD to be
mediators in the relationship of physical abuse to adult obesity, showing the complexity
of the relationship with mental health. Greenfield and Marks (2009) also assessed the
trajectory of childhood physical and emotional maltreatment to adult obesity through the
pathway of using food as a coping response to stress. Their results suggested that
individuals with history of CM reported a greater use of food for coping with stress and
thus explained the much greater risk for developing adult obesity. This study’s findings
suggest that binge eating as a coping mechanism to stress may be an underlying
mechanism in the pathway of poor adult health, a variable that will also be examined in
this dissertation. Utilizing food as a coping mechanism for stress was examined in a study
conducted by Felitti and colleagues (1998) who followed morbidly obese individuals who
had lost 100 pounds or more. In their study, the authors found that participants with a
history of major childhood emotional abuse were more likely to regain their weight
within 18 months compared to those without exposure maltreatment.
As described, the majority of CM and obesity studies have assessed children
(under 18 years) and yielded inconclusive results or focused on middle-aged adults. Very
few studies have examined CM and obesity levels in emerging adulthood. This posits the
question, what is the life-course development of obesity from childhood to middle and
older adulthood? Power, Pereira, and Li (2015) conducted one such life-course study by
following a birth cohort of British participants from age 7 years to age 50 years
(N~15,000). Their results revealed that obesity was significantly associated with
individuals who had history of childhood physical abuse and neglect. Obesity rates were
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also significant for females who had sexual abuse history between the 16-year-old to 23year-old assessments. Additionally, individuals with CM had both stronger correlations
with obesity levels and faster weight gain over the years than their peers who did not selfreport CM. Other explanatory factors such as socio-economic status, parental BMI, and
pubertal timing were controlled for. In another study, Shin and Miller (2012) analyzed a
secondary data set (AddHealth) following the trajectory of adolescents to young
adulthood while examining associations between child maltreatment (physical abuse,
sexual abuse, and physical neglect) and obesity. From ages 15-28 years, childhood
physical neglect paired with physical abuse was revealed as a significant predictor of
obesity in young adults. However, while this study was very large in size (N=8,471), it
should be noted that weight/height was self-reported, and CM was assessed on a single
question with a binary response (yes or no, as opposed to severity), in addition, emotional
abuse and neglect was not assessed. Richardson, Dietz, and Gordon-Larson (2013)
followed adolescents for 13 years (ages 12-22 years; 24-34 years). Their study revealed
that combined occurrence of self-reported sexual and physical abuse during childhood
was associated with an increased risk of severe obesity in adulthood in non-minority
females (Odd ratio =2.5) and males (3.6). Finally, Schneiderman et al. (2015) conducted
a study on BMI growth trajectories following a cohort from age 9 to age 22 of individuals
reporting CM and a comparison group. Their results revealed that only girls with a
history of sexual abuse and neglect showed a shift in having a higher BMI than their
female peers, and that shift occurred at age 16-17 years (Schneiderman et al., 2015).
As detailed, the literature shows copious evidence that all forms of child
maltreatment confer high risk for the development obesity in adulthood. In addition,
several studies show evidence of BMI shifts towards obesity occurring in late
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adolescence to early adulthood. These results provide a rationale to continue to hone in
on emerging adults for a better understanding of this upward shift in BMI trajectory.
Child Maltreatment and Disease
In addition to obesity, many researchers are narrowing in on various chronic and
acute diseases associated with CM. For instance, Schafer et al. (2014) examined the longterm health consequences associated with CM using data from the Midlife Development
in the United States study that included over 3,000 adults ages 25-74. Their results
indicated that CM, specifically physical and emotional abuse (no other maltreatment
subtype was studied), was correlated with a spectrum of chronic health conditions (e.g.
high blood pressure, lung disease, stomach issues), acute physical symptoms (headaches,
back aches), and worse self-rated physical health (Schafer et al., 2014). The authors also
noted that while a history of child maltreatment had a negative health effect, this effect
was more pronounced if the participant perceived the relationship with their parent
(perpetrator) as unfavorable. Age in this study was also revealed to be a moderator; older
participants recalled more positive relationships with their offending parents. The authors
suggested this could be explained by closure, forgiveness, or reconciliation over time
(Schafer et al., 2014). This age relationship would be interesting to examine in an
emerging adult sample as many individuals are just leaving the care of their parents.
In another large study, Springer and colleagues (2007) analyzed data from over
2,000 participants utilizing the Wisconsin Longitudinal Study (mean age 55 years) and
found that physical abuse (the only maltreatment in question) predicted worse physical
health as assessed by both self-reported chronic and acute conditions. Additionally, in a
study of women ages 31-54 with a history of substance abuse, Min, Minnes, Kim, and
Singer (2013) provided evidence that child maltreatment was associated with poor health
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in adulthood via more chronic health conditions and poorer perceived physical health.
The authors also acknowledged substance abuse as an underlying link in shaping adult
physical health.
As mentioned, these studies have found strong associations with CM and poor
adult health, yet in a non-specific way because chronic and acute health conditions were
combined together as a single measure or score. Other studies have examined specific
chronic and acute health conditions as they relate to CM. Shields et al. (2016) found that
in a large Canadian population sample (N~22,000), both childhood physical abuse and
sexual abuse were associated with type II diabetes, even after controlling for socioeconomic risk factors. The authors also noted that the severity of diabetes risk increased
with severity of abuse and the multiplicity of abuse type (Shields et al., 2016). RichEdwards and colleagues (2010) investigated associations with childhood physical and
sexual abuse with type II diabetes in adult women (N~67,000). They also found that CM
has a dose-response association with diabetes; women with physical abuse had a 1.261.54 higher chance of development (moderate-severe abuse), and 1.34-1.69 higher risk of
developing diabetes after sexual abuse.
CM has also been found to confer risk for cancer. In utilizing data from a national
study of health and well-being (MIDUS), Morton, Schafer, and Ferraro (2012) found that
physical and emotional abuse in childhood increased cancer risk with unique gender
effects—that risk was higher for both genders when the perpetrator was of the same sex.
In addition, similar dose-response effects were found with maltreatment frequency and
co-occurrence conferring higher cancer risk. Subsequently, in a study of 350 women
newly diagnosed with cancer, childhood emotional abuse uniquely predicted intrusive

34
symptoms (unwanted cancer-related thoughts, images, emotions, nightmares) after
controlling for age and the duration of the cancer (Goldsmith et al., 2010).
In a broad review of large-scale studies examining CM and cardiovascular disease
(CVD) and risk factors of CVD, Su, Jimenez, Roberts, and Loucks (2015) concluded that
there is substantial evidence of CM’s impact on the trajectory of CVD development. The
authors concluded by noting that there is an emergent need to utilize “trauma-informedcare;” that is, assessing patients for early life trauma and engaging these patients in
preventative care or other optimal strategies to reduce CVD risk and treatment for those
diagnosed. Finally, in a recently published review, Basu and colleagues (2017) examined
40 publications for the association of CM with CVD and diabetes. Of these studies, 92%
showed links between CM and CVD risk and 88% reported significant links between CM
and diabetes. One of the authors’ conclusions for future directions resonates with this
current dissertation: to improve upon methodology concerning health, more studies
should utilize objective data collection as opposed to self-report (Basu et al., 2017). This
study utilizes objective health measures in order to identify the health effects that may be
associated with CM history.
The extensive evidence indicating that CM poses a much higher threat to adult
health is alarming. However, the majority of research fails to examine these health
concerns in emerging adulthood, a critical window for health intervention. There remains
a large gap in research to investigate the evidence of poor health outcomes in emerging
adults. As individuals with histories of CM have poorer physical health when examined
in middle adulthood, more research should be focused on young adult health risk
identification and intervention before their health declines and chronic disease sets in. To
this date, only a handful of researchers have examined the physical health of emerging
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adults and its link to child maltreatment (Flood et al., 2009; Khrapatina & Berman, 2016;
Runtz, 2002).
Runtz (2002) measured health concerns among university women in relation to
childhood physical abuse and sexual abuse. Results of her study revealed that physical
abuse was most predictive of self-reported physical health concerns (e.g.muscularskeletal, abdominal, sensory). In addition, an interaction of physical abuse and sexual
abuse presented the most evidence of premenstrual distress. Interestingly, sexual abuse
alone was not related to health concerns in these young women (Runtz, 2002). Flood and
colleagues (2009) conducted a study to examine substance use behaviors in college
students as a mediator between PTSD originating from childhood and physical health
outcomes. Instead of specifically examining child maltreatment, their measure of trauma
exposure was more expansive including events taking place outside the home
environment. With 114 college students, PTSD symptoms were significantly associated
with poorer self-reported physical health. This relationship was mediated by alcohol and
drug use (Flood et al., 2009). Lastly, Khrapatina and Berman (2016) also examined
physical health outcomes in a college sample in association with broader measure of
trauma (Adverse Child Events). In a sample of 214 participants assessed with this
measure, 75% presented with exposure to trauma, a number much higher than usual. In
fact, the authors noted that the framework of this measure has not been applied to college
students and researchers should be cautious of its use with this population. While taking
this into account, links were found between childhood trauma and self-reported physical
health including chronic disease and perceived health. Interestingly, further analysis
revealed that when controlling for resiliency factors (e.g. stress and social support),
trauma was no longer a significant predictor of physical health. A measure of satisfaction
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with life also served as a mediator between trauma and physical health, suggesting that
these various mitigating factors may play unique roles in the life course of physical health
(Khrapatina & Berman, 2016).
While these few studies investigated physical health status in college students and
the relationship with child maltreatment during this critical window of development,
these studies still leave gaps to be filled. Indeed, asking an individual’s perception of
their health status, or asking for self-reported health symptoms and conditions is a useful
way to obtain information. However, many health risk factors can go undetected. In fact,
many emerging adults have little experience with health assessments and thus may not
know if they possess any health risk factors such as high blood pressure (Tran et al.,
2017) and high blood sugar (Mongiello, Freudenberg, Jones, & Spark, 2016).
Additionally, researchers have found that even weight status (BMI) is significantly
underreported (Visscher, Viet, Kroesbergen, & Seidell, 2006). Therefore, it is important
that researchers obtain these objective measures. One study to date has examined blood
pressure in young adults in relation to child maltreatment. Gooding and colleagues (2014)
examined over 12,000 young adults partaking in a larger public-health project for
associations between child maltreatment, blood pressure, sex, and a specific genotype
related to blood pressure. Their findings did not indicate any association between CM and
blood pressure, or any relation with gender or genotype. The authors concluded that
symptoms for risk cardiovascular disease may not appear until after emerging adulthood,
following weight gain and obesity. It should also be noted that the authors did not use
neglect as a measure of maltreatment in their study. Additionally, their method for
collecting CM self-report was limited to asking frequency of maltreatment occurrence
(utilizing one question per maltreatment type from the Conflict Tactics Scale; Straus,
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1979) instead of a full, validated survey. This method could have skewed the results in
terms of CM severity or differing inclusion criteria for maltreatment (Gooding et al.,
2014). The proposed present study utilizes the Childhood Trauma Questionnaire (CTQ)
to improve upon this.
In summary, the literature is vast on the short- and long-term health consequences
associated with CM including higher health care costs, higher rates of obesity, and
chronic disease. However, there is a dearth of literature that examines this poor health
trajectory in emerging adulthood, potentially missing a critical window of intervention.
Future studies need to continue to examine this critical window of development (Arnett,
2000) as well as utilize more objective measures for examining health concerns in
emerging adults. This dissertation does both.
Exploring Physical Activity as a Moderating Variable
Child maltreatment is a complex public health concern that can lead to pervasive
short- and long-term psychological and physiological damage, emphasizing the need for
effective treatment strategies. For my last research question, I explored PA as a
moderator to health in emerging adults. More specifically, can PA be considered an
effective intervention to improve long-term health outcomes for individuals who have
reported experiences of child maltreatment? Current literature, although limited, shows
evidence that engaging in regular PA is a promising therapeutic tool for emerging adults
as it is associated with amelioration of both long- and short-term sequelae attributed to
maltreatment (Ahn & Fedewa, 2011; Spinazzola, Rhodes, Emerson, Earle, & Monroe,
2011). No study has conducted observational research on the average levels of PA
between individuals with CM history and their non-maltreated peers. However, the many
negative sequelae of CM conspire to suggest that baseline PA levels are lower for
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individuals with CM history. For instance, this chapter previously detailed the higher
likelihood of obesity, CVD, and MbS for individuals who self-report CM. Regular
engagement in PA can curtail these diseases, suggesting that perhaps CM evokes less
participation in this health behavior.
Defining Physical Activity
There are various avenues in examining human movement in research. This
dissertation utilizes the definition and examination of PA in defining movement as
opposed to exercise or physical fitness. Physical activity is any bodily movement
produced by skeletal muscles that expends energy (Caspersen, Powell, & Christenson,
1985), and is inclusive of both activities of daily living and exercise. Researchers have
utilized expansive methodology in terms of type, duration, intensity, and frequency of
activities and various ways of observing physical fitness level. In this study, I was
intentional in wanting to observe all movement, both planned and in daily life activities.
Research discussed in this next section will include several forms of movement research
and will note what methods were used.
The benefits that PA can provide victims of child maltreatment are discussed in
three main avenues of research: (1) the overall physical health benefits that can be
achieved; (2) the improvement in the body’s physiological systems; and (3) improvement
in mental health outcomes. Whether individually or a combination of these three
mechanisms, these benefits provide a foundation for exploring PA as a moderator in the
relationship between child maltreatment and physical health. This section will review the
three possible mechanisms by which PA benefits individuals.
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Physical Health Benefits
The benefits that regular participation in PA delivers are vast in terms of physical
health. While these studies have not been completed in relation to CM, they are still
important to acknowledge. In a systematic review of large scale (500+ participants)
longitudinal studies, Reiner and colleague’s (2013) results showed that after measuring
healthy adults at baseline, intentional PA displayed long term benefits on all diseases
examined including obesity, heart disease, type II diabetes, Alzheimer’s, and dementia
(Reiner, Niermann, Jekauc, & Woll, 2013). Specifically focusing on the Metabolic
Syndrome criterion used in the current study, the effects of physical activity are strong
for weight status, waist circumference, blood pressure, and A1C levels. The following
highlights systematic reviews and meta-analyses that have examined PA and health
outcomes. Diaz and Shimbo (2013) reviewed several dozen studies regarding various
types of PA and its response to blood pressure. After detailing both correlational and
cause-effect relationships the authors concluded that evidence “strongly supports a role
for PA in the prevention of hypertension, however the optimal prescription still remains
elusive” (Diaz & Shimbo, 2013, p. 219).
The transition to college is identified as a critical period for increases in
overweight status. Furthermore, overweight college students are at-risk of becoming
obese adults (Lloyd-Richardson, Bailey, Fava, & Wing, 2009). Jakicic (2009) published a
review of literature presenting that PA has a modest effect on weight status but has an
additive effect when it is combined with dietary restriction. Moreover, PA is an important
behavioral factor for enhancing long-term weight loss and minimizing weight regain
(Jakicic, 2009). Additionally, in the last few years, high-quality studies establishing the
importance of exercise and fitness in diabetes have surfaced. It is well known that
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participation in regular PA improves blood glucose control and can prevent or delay type
2 diabetes (Colberg, Sigal, Fernhall, Regensteiner et al., 2010). Again, while these studies
were not examined in CM populations, it is important to consider the expansive benefits
that PA can play in emerging adulthood to impede the trajectory of poor health.
Physiological System Benefits
Some researchers have theorized that CM’s prediction of poor health can be
explained by a disruption in the body’s physiological systems. Notably, there is evidence
that through chronic PA, various systems can be improved and regulated. These include
improved HPA axis-stress regulation (Zschucke, Renneberg, Dimeo, Wüstenberg, &
Ströhle, 2015), improved vagal tone regulation (Sandercock, Bromley, & Brodie, 2005)
and results showing improvement of the bodies inflammatory response (Kendall-Tackett,
2009). For example, Kendall-Tackett (2009) discussed interventions that can improve the
health of CM victims through the improvement of inflammation. The body’s natural
response to stress and psychological trauma is to increase its inflammatory response—a
survival mechanism; however, over time, this abnormally high level of inflammation
makes the body more susceptible to disease. Chronic PA has the ability to downregulate
inflammation, limiting the progression of chronic disease in some individuals (KendallTackett, 2009).
The response of the HPA (hypothalamic-pituitary-adrenal) axis to PA has been
mostly studied with animals, however more human studies are being conducted.
Zschucke and colleagues (2015) conducted a human experiment showing that acute
aerobic exercise reduced cortisol stress response in a stress task, and that more physically
fit individuals showed and even further reduced stress response than their non-fit peers
(Zschucke et al., 2015). In another study by Hilgendorf and Knuth (2016) participation in
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exercise was associated with decreased cortisol levels and provided evidence for
improved behavior among children with chronic maltreatment. Finally, Routledge,
Campbell, McFetridge-Durdle, and Bacon (2010) conducted a review of studies on
exercise therapy for improving vagal tone response. Their review concluded that while
the exact mechanisms are not clear, exercise, in particular aerobic training, increases
vagal tone response in a variety of clinical populations (Routledge et al., 2010).
Physical Activity for Mental Health
As previously mentioned, the pervasiveness of mental health concerns in
individuals with CM history is significant. While most research is focused on the
traditional therapeutic interventions for mental health (counseling and prescription drugs)
PA has been explored, but to a lesser extent. Ahn and Fedewa (2011) conducted a review
of 73 studies examining the effects of PA on mental health outcomes, such as depression,
anxiety, self-esteem, and PTSD in children ages 3-17 years. The authors concluded that
PA interventions significantly reduced mental health problems, including PTSD, and
enhanced self-esteem. The largest effects were found for strength training, and for
a combination of aerobic and strength training. A dose-response effect was also found,
whereby the more children participated in PA, the more their symptoms were reduced.
Yoga also has been studied as a treatment for the mental health effects associated
with trauma. In one study, participants who had long-term yoga exposure exhibited
significant decreases in PTSD symptoms which was maintained even after several years
(van der Kolk, Stone, West, Rhodes, Emerson et al., 2014). In another study in a
residential treatment facility with traumatized youth, chronic yoga showed promise in
building emotional-regulation capacity (Spinazzola et al., 2011). These authors suggest
that features of yoga may be effective in reducing traumatic symptomatology including
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the rhythmic breathing and postures, and meditation. Other research indicates that
focused breathing can improve emotional regulation (Arch & Craske, 2006), and help to
regulate the HPA-axis (Brown & Gerbarg, 2009).
The positive impact that PA can have on mental health and on the body’s
physiological systems help to bolster evidence of the positive effects of physical activity
on physical health. These results also lay a great foundation for seeking out PA as a
moderator between CM and poor health.
Exploring Health Risk Behaviors
as Moderating Variables
Participation in health risk behaviors (e.g. substance use, risky sex) peaks during
emerging adulthood (SAMHSA, 2013). Previously in this dissertation “health-risk
behaviors” were discussed as a behavioral pathway to poor health outcomes in
individuals with CM history. For my last research question, I explored health risk taking
as a moderator between CM and health in emerging adults. The following questions were
considered: Does partaking in health-risk behaviors buffer, or exacerbate, the health
consequences associated with CM in emerging adults? In general, can the reduction of
health risk behaviors be considered an effective intervention to improve long-term health
outcomes for individuals who have reported experiences of child maltreatment? This
section will review the prevalence of these health risk behaviors in emerging adulthood,
specifically examining studies in relation to child maltreatment.
Research into the link between child maltreatment and health risk behaviors
begins in adolescence. Converging evidence from prospective and retrospective studies
suggests that child maltreatment is a strong predictor of participation in health-risk
behaviors (Perkins & Jones, 2004; Afifi, Henriksen, Asmundson, & Sareen, 2012).
Additionally, there is much evidence that severity of CM (co-occurring types of CM)
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increases the frequency and magnitude of health risk behaviors (Downey, et al., 2017).
While these behaviors can ultimately become health-threatening, researchers delineate
that individuals with childhood trauma see these behaviors for their immediate positive
effects of alleviating pain or enhancing pleasure (Anda et al., 2006). Additionally,
individuals with CM history show deleterious effects on impulse control and heightened
perceived stress. This may induce the utilization of risky behaviors as initial coping
mechanisms and eventually lead to condition responses or behavioral addiction (Anda et
al., 2006).
In this dissertation health risk behaviors included smoking (Chartier et al., 2009;
Spratt et al., 2009), alcohol use (Keyes, Hatzenbuehler, & Hasin, 2011) illicit drug use
(Huang et al., 2011), risky sexual behavior (Wilson & Widom, 2009), and binge eating
(Imperatori et al., 2016). All of these behaviors have been independently associated with
poor health outcomes (Degenhardt & Hall, 2012; Whiteford et al., 2013).
Substance Use
Child maltreatment has been consistently linked with higher rates of substance
use in both adolescents and adults. Hussey, Chang, and Kotch (2006) conducted a large
study (N~15,000) following adolescents into adulthood examining self-reported CM and
health risk behaviors. The authors found that compared to their non-maltreated peers,
youth with a history of maltreatment were 1.6-2 times more likely to use alcohol, 1.8-3
times more likely to smoke cigarettes, and almost twice as likely to use marijuana
(Hussey et al., 2006). Many other studies have confirmed that these patterns of higher
substance use in individuals with CM history (Huang et al., 2011; Downey et al., 2017;
Keyes et al., 2011). Along with a heightened vulnerability for substance use, individuals
with CM history are at higher risk for earlier initiation (Nomura, Hurd, & Pilowsky,
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2012), dependency, frequency of intoxication, and drinking related problems (Fenton et
al., 2013)
Risky Sexual Behavior
Engaging in risky sexual behavior poses high risk for adverse health outcomes,
including HIV infection, sexually transmitted infections (STI), and unintended
pregnancy. According to a report from the Center for Disease Control (CDC) 20 million
new cases of STI’s occur each year (Satterwhite et al., 2013). Adolescents and emerging
adults (age 15-24 years) have the greatest risk of contracting sexually transmitted
diseases, making up more than half of accounted cases. In 2015, it was reported that
nearly 230,000 babies were born to girls ages 15-19 years, the highest rate of unintended
pregnancy in developed countries (Satterwhite et al., 2013). While HIV infection and
STI’s has a direct link to poor health outcomes, early parenthood can also dramatically
influence life trajectories. Researchers have found that early pregnancy is linked to
poorer adult health, lower educational attainment, and welfare dependency (Jutte et al.,
2010). Thus, late adolescence and early adulthood are the period of greatest jeopardy for
sexual risk-taking, with long-lasting implications for health and well-being (Satterwhite
et al., 2013). While there is no concrete definition of risky sexual behavior, the majority
of researchers consider any one or more of the following actions as involvement in risky
sex: having four or more sexual partners, having sex without using contraception such as
condoms or birth control, and having sex while under the influence of alcohol or drugs
(Dir, Coskunpinar, & Cyders, 2014).
Child maltreatment has been consistently found as a risk factor for engaging in
risky sexual behavior. This includes early initiation of sexual behavior, engagement in
transactional sex, and negative outcomes such as higher prevalence of STIs (Felitti et al.,
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1998; Hahm et al., 2010). CM has also been found to be a unique predictor of early
adolescent pregnancy (Noll, Haralson, Butler, & Shenk, 2017). Most of the research
surrounding CM and subsequent risky sexual behavior focuses on sexual abuse. For
instance, a large community study showed that women who suffered from early/chronic
sexual abuse were seven times more likely to engage in HIV-risk behaviors than their
non-maltreated peers (Bensley, Van Eenwyk, & Simmons, 2000). While sexual abuse has
remained a consistent predictor of later risky sexual behavior other forms of maltreatment
are also important to consider. More recent studies have found increasing support that
psychological trauma, or emotional maltreatment (both neglect and abuse) is a strong
predictor of risky sexual behavior in emerging adults (Thompson et al., 2017).
Binge Eating
CM has consistently been identified as a risk factor for the development of an
eating disorder; most notably binge eating disorder (BED). In a systematic review, child
maltreatment rates in individuals with binge eating disorder were found to be more than
double the representative samples (Röhr et al., 2015). New to the DSM-V (American
Psychiatric Association [APA], 2013), binge eating disorder is defined as reoccurring
episodes of eating significantly more food in a time period than what is considered
normal (sustained at least once a week over three months). These episodes are usually
marked with feelings of lack of control or lack of inhibition, or the need to eat to cope
with feelings of stress or anxiety. Palmisano, Innamorati, & Vanderlinden (2016)
reviewed studies linking CM and binge eating and suggested three mechanistic ways that
early trauma could lead to obesity through BED. First, hyper activation of the HPA axis
and heightened cortisol response trigger adipose accumulation, specifically in the waist.
Second, CM may contribute to dissociative symptoms. For instance, in negative
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emotional states individuals shift to lower levels of cognition (less inhibition) and selfawareness. Excessive eating is then used to help escape negative feelings. Third, binge
eating disorder is associated with many significant psychological problems such as
anxiety and depression. This could be interpreted as emotional eating or stress induced
eating. Additionally, stress response has been linked with increased appetite, and
preference for foods higher in sugar and fat (see Palmisano et al., 2016 for a full review).
As reviewed, there is much evidence that individuals who report CM more
frequently engage in health risk behaviors, and these are likely to have negative
implications for health. In the current study, I was interested to discover the degree to
which individual differences in health risk behavior varied in the current sample, and how
these interacted with CM to best predict the health outcomes measured.
Summary of Chapter
There is extensive literature that history of child maltreatment (CM) presents
numerous negative consequences for both the individual victim and society as a whole.
As a society, increased healthcare costs, loss of job productivity, welfare and criminal
justice expenses all continue to remain an economic burden stemming from CM. As an
individual victim of CM there is a substantial increase in the trajectory to poor health
outcomes in adulthood. This poor health trajectory has included CVD, diabetes, cancer,
obesity, and overall higher rates of both chronic and acute disease. Poor health also leads
to higher healthcare costs, poorer self-rated health, loss of work, and higher mortality
rates, along with many other consequences throughout the life course. Researchers
continue to refine the methods to understand this life course trajectory of CM to poor
adult health. Yet there is still a large gap in examining the young adult stage of life, and
in using objective methods to collect physical health assessments. Emerging adulthood
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presents as a unique timeframe to study the effects of CM of physical health, where many
are just leaving the care of their perpetrators and are discovering freedom for the first
time. In addition, the use of objective measures can help to detect more precisely the
common precursors of later chronic diseases in this age group.
Furthermore, PA notably takes its sharpest decline during the college years,
presenting even more risks for poor adult health. Physical activity is well known for its
direct benefits to physical health status. More recently PA has also become the subject of
attention for improvements in the body’s physiological regulation and its utilization as an
intervention for mental health. This triad of benefits that PA provides elicits exploration
into its relationship with CM and adult physical health. To date this is the first study that
examined physical activity as a moderator of objective physical health measures in
individuals with history of CM.
Lastly, health risk behaviors (such as substance use, risky sex, and binge eating)
peak during emerging adulthood. In particular, individuals with CM history are more
likely to engage in these risky behaviors. Participation in these health risk behaviors has
direct consequences with later adult health (e.g. STI’s, alcohol dependence). Therefore,
the current study examined if higher engagement in health risk behaviors correlated with
an increase in current health problems. At the same time, this study explored if less
participation acted as a buffer to the negative health effects of CM.
Hypotheses
In the current study, I expected to see a trend in the severity of maltreatment to be
positively correlated with higher health risks both self-reported and assessed.
Specifically, I expected participants with higher levels of self-reported CM history to
have higher rates of obesity, report more chronic illness symptoms, have lower scores of
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self-rated health, and objectively present more criteria for MbS over their peers who did
not endorse a CM history.
Additionally, I expected to find that participants who self-reported higher levels
of CM history were less physically active and participated in more health risk behaviors
than their non-maltreated peers. However, those CM participants who were more
physically activity would present fewer physical health concerns than CM participants
who were less physically active. Also, CM participants who engaged in less health risk
behaviors would have fewer health concerns than those who partook in more health risk
behaviors. Explicitly, I expected both PA and health risk behaviors to moderate the
relationship between CM and physical health.
In summary, my research questions and hypotheses were as follows:
Q1

Does child maltreatment history predict health outcomes in emerging
adults?

H1

Yes, child maltreatment history will predict physical health outcomes in
emerging adults.

Q2

To what degree does PA moderate the association between a history of
child maltreatment and health outcomes in college students?

H2

Current PA will moderate the relationship between CM and poor physical
health both in self-reported measures and through the health assessment of
MbS.

Q3

To what degree does health risk taking behavior moderate the association
between a history of child maltreatment and health outcomes in college
students?

H3

Health risk taking behaviors will moderate the relationship between CM
and poor physical health both in self-reported measures and through the
health assessment of MbS.
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Current Study: Hypothesized Conceptual Models
Emerging Adult Physical
Health
• Symptoms of Illness
• MbS Indicators
• Heart Rate
• BMI
• Self-rated health

Child Maltreatment
• Physical Abuse
• Emotional Abuse
• Sexual Abuse
• Physical Neglect
• Emotional Neglect

Figure 2.1. Hypothesized model of the direct impact of child maltreatment on adult
physical health.

Physical Activity
•
•
•
•
•

Sedentary Minutes
Low Intensity Minutes
Moderate Intensity Minutes
Vigorous Intensity Minutes
Total Steps

Child Maltreatment
• Physical Abuse
• Emotional Abuse
• Sexual Abuse
• Physical Neglect
• Emotional Neglect

Emerging Adult Physical
Health
• Symptoms of Illness
• MbS Indicators
• Heart Rate
• BMI
• Self-rated health

Health Risk Behaviors
• Substance Use
• Risky Sex
• Binge Eating

Figure 2.2. Hypothesized model of the impact of child maltreatment on adult physical
health with physical activity and health risk behaviors as two separate moderators of the
direct pathway.
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CHAPTER III
METHODOLOGY
Participants
A total of 117 undergraduate students from a mid-sized university in the Rocky
Mountain of the United States participated in the study. Fifteen participants failed the
validity check procedure of the CTQ (see CTQ measure, below) and therefore were
eliminated from analysis. One participant misplaced the Fitbit, and one participant did not
fully complete the surveys and therefore were both also eliminated from analysis leaving
a total of 100 participants (n= 73 females). Participants were between the ages of 18-30
years (M=19.03, SD= 2.05). Inclusionary criteria for participants was that they were born
in the United States to ensure there were limited cultural differences in self-reporting and
definitions of CM history.
Sample Size
Based on a power analysis conducted with G*Power 3.1 software (Faul,
Erdfelder, Buchner, & Lang, 2009), a sample size of 92 was determined as minimally
necessary for a Linear Multiple Regression fixed model with an effect size set at .15,
alpha set at .05, power set at .8, and 5 predictor variables.
Sampling Procedures
Participants were recruited using two convenience-sampling methods. First,
participants who previously consented to be a part of a larger, longitudinal study
examining CM and student success were contacted to partake in the current study (See
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Appendix B for recruitment email). Second, students were recruited from the university’s
Psychological Sciences research pool. Previously recruited students (n=6) were offered
$25 gift card for their time, and students recruited from the research pool were given 4
credits towards their research participation requirement.
Measures
Metabolic Risk Factors
The American Heart Association and other governing health organizations
recognize metabolic syndrome as a name for a group of risk factors that increase one’s
risk for medical conditions such as heart disease, diabetes, stroke, and other serious
diseases. These risk factors include increased blood pressure, as noted to be 130/85
mmHGg or greater; having excess abdominal fat as assessed by waist circumference
above 40 inches for men and 35 inches for women; high blood sugar, as assessed by
either fasting glucose of 100 mg/dL or greater or HbA1C levels at 5.65 mmol/L or
greater; and higher cholesterol, or triglyceride levels. While having any one of these risk
factors may be a sign of poor health, having a combination of these significantly
multiplies an individual’s risk for development of heart disease, diabetes, and stroke. This
study utilized the following measures to assess participants metabolic risk factors:
A1C (glucose) test. The A1C test measures an individual’s average blood glucose
levels over the previous 2-3 months. The lower the A1C value, the lower risk one has in
developing diabetes, with ideal values ranging below 5.5%. Prediabetes is considered
having a value of 5.65-6.4%, and 6.5% and above signals diabetes. Advantages to this
test over regular glucose testing are that the participant does not need to fast, and it
measures long-term glucose rather than a momentary sample. The researcher first used an
alcohol wipe to clean the participant’s finger, followed by use of a small gauge lancet to
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prick the participant’s finger and draw 5 microliters of blood (one small drop) into the
collector. The collector with the blood sample was then attached to a base and was lightly
shaken before added to the hand-held monitor. The monitor digitally displayed the results
in less than 5-minutes and was recorded. If needed, an adhesive bandage was offered to
the participant. This measurement was not given to the participant unless they asked, and
it was in no way meant to be a diagnostic tool.
Waist circumference. Participants were asked to stand in the center of the lab
with their arms partially raised. The researcher placed the tape measure around the
participant’s middle, just above their hipbones (around navel level), in a horizontal
position. Keeping the tape snug around the waist the researcher measured the
participant’s waist just after exhalation.
Blood pressure. After being seated at a rest position for more than 5 minutes, the
researcher used the Omron 3 Series BP710N Upper Arm Blood Pressure Monitor to
digitally assess the participants blood pressure. The researcher ensured that the
participant’s legs were uncrossed and that the blood pressure cuff was correctly
positioned on the participant’s upper arm. After the monitor completed its assessment, the
researcher recorded the participant’s systolic and diastolic blood pressure.
Body Mass Index
In order to accurately calculate the participant’s Body Mass Index (BMI), height
was measured (shoes off) using a standard metric tape on the lab wall. Weight was
measured (shoes off) using a HealthOMeter 349KLX Digital Medical Weight Scale. BMI
was calculated by taking the individual’s weight in kilograms and dividing it by the
square of their height in meters. Both height and weight were measured twice to measure
reliability of the measurement.
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Heart Rate
Resting heart rate was measured and recorded at the same time as blood pressure.
Heart rate is considered to be a co-occurring measure of metabolic risk factors labeled as
autonomic imbalance and includes resting heart rate, heart rate variability, and heart rate
recovery. For the current study, only resting heart rate via beats per minute was collected.
Questionnaires
Demographic questionnaire. This questionnaire asked participants to self-report
the following demographics: age, gender, race/ethnicity, country of origin, year in school,
mother’s education level (scored as 5=5th grade to 20=Ph.D. or professional degree),
household income (10 categorical choices), and number of dependents in the family
(above 18 and below 18). Household income was then divided by dependents. Mother’s
education and household income were utilized as a composite score to assess
socioeconomic status (Shavers, 2007). For participant characteristics, SES was grouped
into 5 categories [Group 1(lower SES) is comprised of composite scores <5; 2=5-10;
3=11-15; 4=15-25; 5(Upper SES)=26-30]. For analyses SES was a continuous variable
(composite score, 5-30).
Childhood Trauma Questionnaire (CTQ). The CTQ (Bernstein et al., 2003) is a
28-item retrospective self-report of five various forms of childhood and adolescent abuse
and neglect. Response options range on a Likert-type scale from 1 (Never true) to 5 (Very
often true). A total CTQ score was used as an overall child maltreatment score while the
summed scores from each of the five subscales was used to indicate the severity of
maltreatment. The five subscales include physical abuse, physical neglect, emotional
abuse, emotional neglect, and sexual abuse. Cutoff scores for none to low, low to
moderate, moderate to severe, and severe to extreme exposure are provided for each scale
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(Bernstein & Fink, 1998). Participants who endorsed at least moderate scores for one or
more subscales of maltreatment were considered “positive” for a history of child
maltreatment. Cutoff scores were 13 or higher for emotional abuse, 10 or higher for
physical abuse, 8 or higher for sexual abuse, 15 or higher for emotional neglect, and 10 or
higher for physical neglect. A total of 36% of the sample self-identified with a history of
CM. See Table 3.1 for the percentage of the sample who self-identified with a history of
CM broken down into the five subscales of maltreatment. See Table 3.3 for the
multiplicity of maltreatment for the full sample. For purposes of this study preliminary
analyses (independent T-Tests, Chi-Square) utilized CM as a binary (endorsed CM, did
not endorse CM) variable. For subsequent analyses (correlations and hierarchical
regression) a total CTQ Score and total subscale scores were utilized as continuous
variables.

Table 3.1
Percentage of sample who self-identify with history of CM
Emotional
Abuse %

Physical
Abuse %

Sexual
Abuse %

Physical
Neglect %

Emotional
Neglect %

26.0

11.0

16.0

15.0

13.0

Males

18.5

14.8

7.4

14.8

11.1

Females

28.8

9.6

19.2

15.1

13.7

CTQ Total
N=100
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Table 3.2
Multiplicity of Maltreatment for Full Sample
N=100
Non CM
CM
1
2
3
4
5

%
64
36
44
19
17
6
14

The Symptoms of Illness Checklist. The Symptoms of Illness Checklist (SIC;
Stowell, Hedges, Ghambaryan, Key, & Bloch, 2009) is a 33-item self-report
questionnaire used to assess physical symptoms of illness including muscles aches and
pains, headaches, and fevers. Participants were instructed to answer two questions for
each symptom, the first referring to frequency of the symptom during the past two
months as assessed by a 6-point Likert scale (e.g., Did not have the symptom, 1-3 days,
4-7 days, 8-14 days, 15-49 days, 50-60 days). The second question asks the participant of
the impact the symptom had on activities of daily living using a 5-point Likert scale (e.g.
Did not have the symptom, symptom present but no interference, symptom lightly
interfered, symptom considerably interfered, symptom severely interfered with daily
activities). The total SIC score was computed by multiplying the frequency rating by the
severity. Participant scores in the study ranged from 35 to 301.
Health perception: current health and health efficacy. Participants were asked
to select a rating between 1 and 10 indicating their overall self-perception of health, 1
being worst possible health, and 10 being best possible health. For health efficacy
participants were asked to select a rating on a scale of 1 to 10, from 1 being "very little"
to 10 being "very much", “how much control do you feel you have over your health?”
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Binge Eating Scale. The BES is a 16-item questionnaire has been widely used to
detect the presence and severity of binge eating disorder and shows both strong validity
and reliability (Timmerman, 1999). This instrument was used to assess the presence of
certain binge eating behaviors, which may be indicative of an eating disorder. The
questionnaire is comprised of groups of statements about behavior, thoughts, and
emotional states and asks the participants to select the statement in each group that best
describes how they feel (0 = showing no binge eating problem to 3 = showing severe
binge eating problem). The total BES score was calculated by adding the individual
values for a possible range of 0 to 46 (Gormally, Black, Daston, & Rardin, 1982).
Participants scores ranged from 1-34.
Sexual Risk Survey. The Sexual Risk Survey (Turchik & Garske, 2009)
comprised of 23 questions to assess the frequency of sexual risk behaviors in the past 6
months among college students. Items were responded to in frequency, therefore to score,
different frequency values were coded into the same five ordinal categories (0-4). For
example, response to frequency of intercourse without a condom was coded as 0=0, 1=13 times, 2=4-14 times, 3=15-50 times, 4=50+ times. Then, a total score was calculated by
adding all of the coded scores together. This measure has been found to have good
internal consistency and test-retest reliability (Turchik & Garske, 2009). Participant
scores in the current sample ranged from 0-42.
Substance use survey. This survey was a modified version of the “Monitoring
the Future” survey given to adolescents on a nation-wide scale (National Institute on
Drug Abuse, 2017). A total of 16 questions assessed the frequency in the last 30 days and
age of first use of substances including tobacco, alcohol, and various drugs from
marijuana to opioids. Three totals were used in analyses for alcohol use that included
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binge drinking (binary; Yes/No), number of days where alcohol was consumed, and total
alcohol consumption (average drinks consumed multiplied by the number of days where
alcohol was consumed). Drug use was calculated as single frequencies (days used in the
last 30) for tobacco and marijuana. Then, a drug total was calculated that included all
drugs. Participants scores ranged from 0-20 for number of days where alcohol was
consumed; 0-160 drinks for total consumption of alcohol over the last 30 days; 0-60 of
total drug use, 0-30 days used of marijuana, and 0-30 days used of tobacco.
Physical Activity Measure
Fitbit Flex activity monitor is a triaxial accelerometer that estimates step count,
distance traveled, calories burned, and active time (See Figure 3.1). Worn on the wrist
much like a watch, this slim, lightweight, and flexible device is made to be comfortable
for the participant. The data from the tracker is wirelessly uploaded directly to the
individual Fitbit account (kept by the lead investigator) via Bluetooth technology.
Participants were given the Fitbit and fitted for a wristband during their initial lab visit.
They were asked to wear the device all day except for showering and swimming for the
10 days following their initial lab visit. Participants were asked to recharge the device
every 3 days and were given a charger to do so. In order to minimize confounding
variables for this objective measure of PA, participants were all measured within the
same two-week timeframe. Participants were also advised not to change their normal
level of PA and were sent reminders via text message to charge their devices. Physical
activity data utilized in this study comprised of a seven-day average of the following:
lightly active minutes, fairly active minutes, very active minutes, sedentary minutes, and
total steps. The seven days used for these averages were the last seven full days the
participants wore the device to account for reactivity (e.g. participant wears the Fitbit for
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10 full days, data from days 4-10 are averaged). Participant’s Total Steps ranged from
3,803 to 19,188 average steps per day.

Figure 3.1 Fitbit Flex devices

Procedures
Each participant was invited to the lab for two lab visits spread 10-14 days apart.
During the first lab visit (which lasted approximately 15 minutes), participants were
asked to read and sign the consent form, given a Fitbit to wear, instructed on the Fitbit
protocol (See Appendix for Fitbit protocol handout given to participants), and finally,
scheduled their second lab visit via an online scheduler. Then, for the second, one-hour
lab visit, participants were led through two phases. First, participants were given a
physical health assessment that included height, weight, blood pressure, resting heart rate,
glucose finger prick, and waist circumference. Second, participants were led to a quiet
room where they completed all surveys via online (Qualtrics) using a desktop or laptop
computer. After participants completed all questionnaires, and Fitbits were collected,
they were given either a $25 gift card, or granted 4 research credits as a thank you for
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their participation. All study procedures were approved by the university IRB prior to
implementation.
Safety of Participants
While minimal physical and psychological risk to participants was anticipated,
steps were in place to ensure the participants safety and well-being during their
involvement in the study. First, upon review of the consent form, participants were
informed that they may discontinue participation at any time. Second, in order to
maximize the participant’s comfort level during the health assessment, only the lead
researcher and two trained graduate student assistants who were experts in glucose
measurement conducted all research sessions. The researchers conducted the sessions in a
professional manner similar to what is used in a medical office setting. Third, all
participants were given a debriefing form at the completion of the study explaining the
purposes of current study and included campus resources for mental health (see Appendix
D). The following list represents a summary of the data collection procedure during the
2nd lab visit:
a) Collection of Fitbits
b) Explanation of lab visit procedures
c) Blood pressure
d) Resting Heart Rate
e) A1C Glucose testing
f) Height, weight, and waist circumference measurements
g) Online Questionnaires
i.

Demographics

ii.

Symptoms of Illness Checklist
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iii.

Health Perception Questions

iv.

Binge Eating Scale

v.

Sexual Risk Survey

vi.

Substance Use Survey

vii.

Childhood Trauma Questionnaire (CTQ)

h) Debriefing
Data Analysis
All data analysis was conducted using SPSS version 25. For all statistical tests the
significance level utilized was 0.05. Preliminary data screening was first conducted on all
variables and included means, standard deviation, and minimum and maximum scores for
each of the continuous variables. Pearson’s Chi-Square tests were utilized to detect
differences between the CM and Non CM group for demographics (gender, SES, first
generation status, race/ethnicity), obesity classifications, and the presence of MbS
conditions. Independent T-Tests were used to analyze differences between the CM and
Non CM group in all health variables, PA levels, and health risk behaviors.
Then, I examined the correlations. First, I analyzed correlations between both
CTQ total and subscale scores and their relationships with all health indicators (RHR,
BP, BMI, A1C, waist circumference, perceived physical health, and symptoms of illness
checklist). This helped create an overall picture of the effect child maltreatment has on
physical health in our emerging adult sample. Next, I examined correlations between both
CTQ total and subscales scores with PA and health risk behavior variables. This created a
picture of the trends in health behaviors with increasing CM scores in emerging adults.
Then, after checking assumptions, hierarchical regression analysis was used to assess the
data in three stages. In the first stage, I examined the baseline effect of gender and SES
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on the physical health outcomes from the correlation analyses that presented the highest
magnitude and significance (RHR and symptoms of illness). In the second stage, I added
CM (total CTQ score) as a predictor variable to the model and examined the unique
variance it brought to the physical health outcome. This allowed me to check the
significance of CM on physical health in my emerging adult population and answered my
first research question. These results are detailed in Chapter IV.
For the third stage of analysis, using Hayes PROCESS, PA and health risk
behavior variables were examined as separate moderators between CTQ scores and
physical health (RHR and symptoms of illness). For example, do individuals who selfreport CM and high physical activity levels have better physical health (e.g. lower RHR,
lower symptoms of illness scores than their peers with low physical activity levels? Does
participation in health risk behaviors exacerbate RHR and symptoms of illness? To
answer these questions, I created two separate full models that added the moderating
variables of PA and health risk behavior. To test for moderation, I examined the
interaction effect between CM and the moderator and assessed if zero was found in the
confidence interval. When adding the moderators, I checked the incremental r2 to see
how much variance each moderator brought to the full model, and whether such effect
was significant in predicting health outcomes. Theses analyses were to answer second,
and third research questions and the results are detailed in Chapter V. Physical activity as
a moderator to health outcomes in relation to CM can be thought of as more exploratory
than the others, as very little research has investigated this link. Additional results that did
not fit cohesively within chapters IV and V are presented in Chapter VI along with a
broad examination of all analyses.

62

CHAPTER IV
CHILD MALTREATMENT PREDICTS
PHYSICAL HEALTH IN
EMERGING ADULTS

Contribution of Authors and Co-Authors

Manuscript in Chapter IV
Author: Susannah M. Moore
Contributions: Conceived the study topic, developed and implemented the study design.
Generated and analyzed data. Wrote first draft of the manuscript.
Co-Author: Dr. Marilyn C. Welsh
Contributions: Helped conceive the study design. Provided feedback on statistical
analyses and early drafts of the manuscript. Provided funding.
Co-Author: Dr. Eric Peterson
Contributions: Helped conceive the study design. Provided feedback on early drafts of
the manuscript. Provided funding.

63
Child Maltreatment Predicts Physical Health
in Emerging Adults
Child maltreatment (CM)—which includes physical, sexual, and emotional
abuse, and neglect (both physical and emotional) is a significant public health problem in
the United States. In 2015 alone, 7.2 million children were involved in reported CM cases
to Child Protective Services (CPS) (USDHHS, 2017). Many of these cases go
uninvestigated, and millions more go unreported (Sedlak & Ellis, 2014). There is longstanding research evidence that CM confers risk for physical health consequences over
the life course (Schafer et al., 2014; Springer et al., 2007). Researchers have examined
this link using a wide variety of methodologies and have consistently found links
between CM and poor adult health. The majority of these studies focus on middle-aged
and older adults seldom focusing on health risk factors at among individuals of younger
ages.
In college, about one in three students’ self-report experiencing at least one form
of maltreatment during childhood (Edwards et al., 2014; Maples et al., 2014; Welsh, et
al., 2017). College samples of emerging adults represent a missed critical window of
opportunity for research examining this negative health trajectory. This study aims to
identify this negative health trajectory in emerging adults by examining concerning
health factors that align with future adverse health outcomes. In this study, we explored
the relationships between college students’ self-reported CM and both self-reported
factors of health (symptoms of illness, self-rated health) and measured health indicators
(resting heart rate, blood pressure, Body Mass Index, blood glucose, and waist
circumference). Using a validated self-report instrument (Childhood Trauma
Questionnaire-SF; Bernstein et al., 2003), this study analyzed health status correlations
with CM as well as group differences between participants with moderate to severe
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maltreatment and peers without such history. We examined the links between CM
subtypes (physical, sexual, and emotional abuse, and physical and emotional neglect) and
the various self-reported and measured indicators of health. We then assessed the degree
to which CM predicts health measures over and above demographic factors including
gender and SES. Below, we review the evidence regarding CM associations with various
health outcomes. Then we examine the body’s known physiological response to stress
that serves as an underlying pathway from CM to poor adult health, some components of
which were measured in this study.
Child Maltreatment Sequalae
in Emerging Adults
There is evidence that individuals with a history of CM have more difficulty in
the transition to emerging adulthood and the transition to college. This includes CM as a
predictor of less educational achievement, as measured by the completion of high school
and college (Boden et al., 2007; Mersky & Topitzes, 2010), college attrition at the end of
the first year (Duncan, 2000), lower Freshman GPA (Bachrach & Read, 2012; Jordan et
al., 2014), and college adaptation (Elliot et al., 2009; Paradis & Boucher, 2010). Mental
health concerns for college students with a history of CM include an increased risk for
depression, anxiety disorders, posttraumatic stress disorder, personality disorders,
suicidal and self-injurious behavior, and somatization (Allwood & Widom, 2013;
Cicchetti & Toth, 2005; Kessler et al., 2010; Norman et al., 2012; Southerland et al.,
2009; Valdez et al., 2014). CM has also been associated with dysregulation in other areas
such as social-emotional (Aspelmeier et al., 2007; Paradis & Boucher, 2010), behavioral
(Khrapatina & Berman, 2016; Pechtel & Pizzagalli, 2011) and cognitive (Nikulina &
Widom, 2013) domains. Young adults with CM history can be affected by any or all of
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the various sequelae presented, each of which can further influence physical health
(Kendall-Tackett, 2002).
Child Maltreatment and
Physical Health
In addition to the immediate and short-term physical injuries that child survivors
suffer due to maltreatment, two decades of research have found that early traumatic
experiences are highly associated with health problems throughout the lifespan (Schafer
et al., 2014; Springer et al., 2007). Recent findings have shown that adults with histories
of CM are 10 times more likely to have heart disease—the leading cause of death in the
US, and experience higher rates of other chronic diseases leading these individuals to
higher health care utilization, overall lower quality of life, and shortened life-span
(Schafer et al., 2014; Springer et al., 2007).
Research teams have investigated health care utilization and costs associated with
adults who experienced child maltreatment (Bellis et al., 2017; Bonomi et al., 2008). For
instance, higher Medicaid expenditures (Florence et al., 2013), higher rates of mental
health care services utilized (Bonomi et al., 2008) and more frequent hospital visits
(Bellis et al., 2017; Bonomi et al., 2008) have been documented for adults with CM
histories over their non-maltreated peers. For example, in a large study (N = 7000), Bellis
and colleagues (2017) found that individuals who experienced adverse childhood events
were 2.34 times more likely to have frequent (6+) primary care visits, 2.32 times more
emergency services, and 2.67 times more overnight hospital stays compared to their peers
who had no adverse childhood exposure. In assessing the broader negative economic
impact of the poor health consequences of CM, Fang, Brown, Florence, and Mercy
(2012) used an incidence-based approach of reported maltreatment cases from 2008. A
total lifetime burden estimate was as high as 585 billion dollars for new documented
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cases of CM from a single year (2008). Similar results were found in an Australian model
developed by Reeve and Gool (2013).
In addition to increased health care utilization, health care costs, and overall
economic loss associated with CM, there is extensive research in both the short and longterm health consequences related to CM including obesity, cardiovascular disease (CVD),
type II diabetes, and other acute and chronic health conditions. Obesity is an important
area of investigation as having a higher body mass index (BMI) is associated with
chronic disease risk, including both CVD and diabetes, as well as poor self-rated health
(Chartier et al., 2009), morbidity and mortality in adulthood (Kochanek et al., 2011).
Researchers have defined two ways in which CM translates to higher obesity rates. First,
the use of food as coping response to stress (Felitti et al., 1998; Greenfield & Marks,
2009; Hemmingsson et al., 2014), and secondly, through metabolic system dysregulation
(Hemmingsson et al., 2014; Maniam et al., 2014). Some studies have suggested that
physical and sexual abuse are more strongly related with adult obesity than are emotional
abuse and neglect (Bentley & Widom, 2009; Francis et al., 2015). However, larger
studies have shown that all types of maltreatment were predictive of 1.34-1.36 higher
rates of adult obesity (Danese & Tan, 2014; Hemmingsson et al., 2014).
Despite CM as a strong predictor of obesity in middle adulthood and beyond, very
few studies have examined CM and obesity levels in emerging adulthood. This posits the
question: what is the life-course development of obesity from childhood to middle and
older adulthood in individuals who have experienced CM? Power et al. (2015) used a
life-course methodology to conduct a study by following a birth cohort of British
participants from age 7 years to age 50 years (N~15,000) in which adult obesity was
significantly associated with history of childhood physical abuse and neglect and
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emotional abuse. Additionally, in both genders, physical abuse was associated with faster
weight gain over the years than their peers who did not self-report CM (Power et al.,
2015). At ages 16 years and 23 years, females who experienced sexual abuse showed
significant correlations with obesity. Sexual abuse in females was also related to faster
weight gain.
In addition to obesity, various chronic and acute diseases are associated with CM,
most notably CVD and type II diabetes. In a broad review of large-scale studies
examining CM and CVD and risk factors of CVD, Su et al., (2015) concluded that there
is substantial evidence of CM’s impact on the trajectory of CVD development. Basu and
colleagues (2017) examined 40 publications for the association of CM with CVD and
diabetes. Of these studies, 92% showed significant relationships between CM and adult
CVD risk and 88% reported significant relationships between CM and adult onset (type
II) diabetes. The authors of this study recommended that studies using methodology
concerning health should utilize objective data collection as opposed to self-report to find
early precursors of this poor health trajectory (Basu et al., 2017). Additionally, two
studies with large samples (N~22,000, N ~67,000) found associations between physical
abuse and sexual abuse and type II diabetes, with increased risk with severity and
multiplicity of maltreatment (Rich-Edwards et al., 2010; Shields et al., 2016).
Other long-term health consequences have been examined in relation to CM
including correlations with chronic health conditions such as high blood pressure, lung
disease, stomach issues, and chronic pain (Hemmingsson et al., 2014; Danese & Tan,
2014; Schafer et al., 2014; Springer et al., 2007) acute physical symptoms (headaches,
back aches)(Springer, 2009), and worse self-rated physical health (Schafer et al., 2014;
Springer et al., 2007). CM has also been found to confer risk for cancer. In utilizing data
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from a national study of health and well-being (MIDUS), Morton et al. (2012) found that
physical and emotional abuse in childhood increased cancer risk. Similar to CVD and
type II diabetes, dose-response effects were found with maltreatment frequency and cooccurrence conferring higher cancer risk.
To this date, only a handful of researchers have examined the physical health of
emerging adults and its link to child maltreatment (Runtz, 2002; Flood et al., 2009;
Khrapatina & Berman, 2016). Runtz (2002) measured health concerns among university
women in relation to childhood physical abuse and sexual abuse. Results of her study
revealed that physical abuse was most predictive of self-reported physical health
concerns (e.g., muscular-skeletal, abdominal, sensory). Individuals who reported both
physical and sexual abuse presented the most evidence of premenstrual distress. Sexual
abuse alone was not related to health concerns in these young women (Runtz, 2002).
Khrapatina and Berman (2016) also examined physical health outcomes in a college
sample in association with broader measure of trauma (Adverse Child Events). In a
sample of 214 participants assessed with this measure, 75% presented with exposure to
trauma in childhood. This prevalence of trauma is higher than typically found using the
CTQ as an indicator of CM, as the definition of trauma in Khrapatina and Berman (2016)
expands beyond abuse and neglect. The authors noted that the framework of this measure
has not been applied to college students and researchers should be cautious of its use with
this population. While taking this into account, links were found between childhood
trauma and self-reported physical health including chronic disease and perceived health
(Khrapatina & Berman, 2016). One study to date has examined blood pressure in young
adults in relation to child maltreatment. Gooding and colleagues (2014) examined over
12,000 young adults partaking in a larger public-health project for associations between
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child maltreatment and blood pressure. No association was found in the study and the
authors concluded that symptoms for cardiovascular disease may not appear until after
emerging adulthood, following weight gain and obesity. Heart rate was not measured in
this study.
Child Maltreatment and Physiological
Functioning
Exposure to CM may contribute to the risk of poor physical health by disrupting
the development of regulatory systems in the body, including the immune, metabolic,
neuroendocrine, and autonomic nervous systems (Basu et al., 2017). Researchers
examining the physiological consequences of stress and maltreatment hypothesize that
chronic exposure to adverse environments requires our regulatory systems to adapt. This
includes hyperactivation of the HPA axis as noted through heightened cortisol levels
(Cicchetti & Rogosch, 2001; Eisenberger & Cole, 2012); increased pro-inflammatory
cytokines (Slavich & Irwin, 2014); decreased vagal tone (Meyer et al., 2016; Miskovic, et
al., 2009; Sack, Hopper, & Lamprecht, 2004) and metabolic dysregulation (Maniam et
al., 2014; Mason et al., 2013). While these adaptations are necessary for short-term
survival, it creates long-term maladaptive changes that can be a precursor to later health
decline and disease (Hunter & McEwen, 2013). As found throughout the literature, the
severity and multiplicity of maltreatment correlates with higher physiological
dysregulation, presenting as higher rates of obesity and chronic disease in middle and
older adulthood (Chartier et al., 2009; Hemmingsson et al., 2014; Schafer et al., 2014).
This study examines the direct health measures of Resting Heart Rate (RHR) and
Metabolic Syndrome risk factors (MbS: waist circumference, blood pressure, and blood
glucose) to examine easily detectable components of physiological functioning that are
known to be precursors of chronic disease in adulthood.
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The autonomic nervous system is comprised of sympathetic (SNS) and
parasympathetic nervous system (PNS). The SNS is responsible for the body’s fight or
flight response in the face of stress (or threat) and releases epinephrine and
norepinephrine which increases heart rate and decreases non-critical body functions. The
PNS works in parallel with the SNS and is responsible for returning the body to
homeostasis after the stressful occurrence (e.g. lowering heart rate and blood pressure). In
particular, the vagus nerve responds following a stressful event to return the body to its
normal resting state. Individuals with CM histories have been found to have decreased
vagal tone response, or more difficulty returning the body to homeostasis, indicative of
higher heart rate and reduced heart rate variability (Meyer et al., 2016; Miskovic et al.,
2009; Sack et al., 2004). The dysregulation of the autonomic nervous system has been
consistently found to predict chronic diseases, including CVD, obesity, type II diabetes,
and cancers (Alkon et al., 2012). Researchers posit that through reoccurrence of
maltreatment, the body adapts to prepare for future stressors, thereby an individual’s
arousal indicators remain at elevated levels even during the resting state (Miskovic et al.,
2009).
Additionally, dysregulation of the metabolic system has been found through
insulin resistance and altered fat metabolism (dyslipidemia) (Maniam et al., 2014), and
has been found to have altered central reward processing promoting excess food intake in
some individuals (Mason et al., 2013). Additional work is needed to explore this
metabolic dysregulation in relation to CM. This study examines Metabolic Syndrome risk
factors as elements of physiological functioning known to be antecedents of obesity and
chronic disease in adulthood.
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In summary, the literature is vast on the short- and long-term health consequences
associated with child maltreatment including higher health care costs, higher rates of
obesity, and chronic disease. However, there is an absence of literature that examines this
poor health trajectory (through poor health indicators) in emerging adulthood, potentially
missing a critical window of intervention. Future studies need to continue to examine this
critical window of development (Arnett, 2000) as well as identify objective markers of
poor health for this age group that may be harbingers of later adult health problems.
To our knowledge, except for blood pressure (Gooding et al., 2014), objectively
measured health indicators, as opposed to self-report, in relation to CM has not been
tested in a sample focused on emerging adults. The goal of this study was to see if the
negative health trajectory associated with CM can be identified in emerging adults—
before chronic health concerns arise. Specifically, does CM history predict negative
health outcomes in emerging adults? We aligned our measures with early health
indicators of obesity and chronic disease including the following risk factors: Metabolic
Syndrome (MbS) risk factors (high blood pressure, high waist circumference, high blood
glucose), body mass index (BMI), resting heart rate (RHR), symptoms of illness (SIC),
and perceived health. We hypothesized that emerging adults would display worse health
indicators of chronic disease with increasing CM severity. Specifically, a dose-response
effect would be shown with multiplicity of maltreatment being indicative of increased
MbS conditions, higher BMI, higher RHR, higher SIC, and lower perceived health.
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Method
Participants
The sample included 100 participants (73 females) between the ages of 18-30 (M=
19.20, SD = 2.13) from a mid-sized university in the Rocky Mountain Region of the
United States. See Table 4.1 for participant characteristics. Participants with moderate-tosevere CM and those reporting lower levels of CM did not vary by gender, race/ethnicity,
SES, or first-generation college student status. Exclusionary criteria for the study
included English speaking and US born to ensure there were limited language and
cultural differences in self-reporting and definitions of CM history, and that participants
did not fail the validity check procedure of the CTQ (see below). Of these 100
participants, 36 self-reported a history of child maltreatment (CM) based on achieving the
cutoff score for at least one CTQ subscale (see measure description). Participants were
recruited from the university’s Psychological Sciences research pool and were given four
credits towards their research participation requirement for an introductory psychology
course. Participants who previously consented to be a part of a larger, longitudinal study
examining child maltreatment and student success (n=6) were also contacted to partake in
the current study. These participants were offered $25 gift card for their time.
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Table 4.1
Participant Characteristics
Demographic

Full Sample
N

CM
N

Non CM
N

χ2

df

Gender
1.34
1
Male
7
20
27
Female
29
44
73
Race/Ethnicity
3.79
4
White
18
43
61
Latina/o
6
8
14
Black
1
3
4
Asian/Pacific Islander
2
3
5
Multiracial
9
7
16
SES
6.49
4
5 (Upper)
2
0
2
4
9
17
26
3
16
26
42
2
8
16
24
1 (Lower)
2
4
6
First Generation
45
19
26
1.71
1
Note: CM = participants who endorsed moderate to severe scores for one or more
subscales of maltreatment. Non CM = participants who endorsed low to no maltreatment
on all of the subscales.
*p < .05. **p < .01. ***p < .001.
Measures
The American Heart Association and other governing health organizations
recognize metabolic syndrome as a name for a group of risk factors that increase one’s
risk for medical conditions such as heart disease, diabetes, stroke, and other serious
diseases. These risk factors include increased blood pressure, having excess abdominal
fat, high blood sugar, and high cholesterol and triglyceride levels. While having any one
of these risk factors may be a sign of poor health, having a combination of these
significantly multiplies an individual’s risk for development of heart disease, diabetes,
and stroke. This study utilized the following measures to assess participants metabolic
risk factors:
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A1C (glucose) test. The A1C test measures an individual’s average blood glucose
levels over the previous 2-3 months. The lower the A1C value, the lower risk one has in
developing diabetes, with ideal values ranging below 5.5%. Prediabetes is considered
having a value of 5.65-6.4% and 6.5% and above signals diabetes. Values above 5.6% are
considered a risk factor for MbS. Advantages to this test over regular glucose testing are
that the participant does not need to fast, and it measures long-term glucose rather than a
momentary sample. The researcher first used an alcohol wipe to clean the participant’s
finger, followed by use of a small gauge lancet to prick the participant’s finger and draw
five microliters of blood (one small drop) into the collector. The collector with the blood
sample was then attached to the base and was lightly shaken before being added to the
hand-held monitor. In less than five minutes, the monitor digitally displayed the results
for recording.
Waist circumference. Participants were asked to stand in the center of the lab
with their arms partially raised. The researcher placed the tape measure around the
participant’s middle, just above their hipbones (around navel level), in a horizontal
position. Keeping the tape snug around the waist, the researcher measured the
participant’s waist just after exhalation. Waist circumference above 35 inches for females
and above 40 inches for males is considered a risk factor for MbS.
Blood pressure. After being seated at a rest position for more than 5 minutes, the
researcher used the Omron 3 Series BP710N Upper Arm Blood Pressure Monitor to
digitally assess the participants blood pressure. The researcher ensured that the
participant’s legs were uncrossed and that the blood pressure cuff was correctly
positioned on the participant’s upper arm. After the monitor completed its assessment, the
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researcher recorded the participant’s systolic and diastolic blood pressure. Blood pressure
assessed at or above 135/85 mm/hg is considered a risk factor for MbS.
Body Mass Index
To accurately calculate the participant’s Body Mass Index (BMI), height was
measured (shoes off) using a standard metric tape on the lab wall. Weight was measured
(shoes off) using a HealthOMeter 349KLX Digital Medical Weight Scale. BMI was
calculated by taking the individual’s weight in kilograms and dividing it by the square of
their height in meters. Both height and weight were measured twice to assess reliability
of the measurement.
Heart Rate
Resting heart rate was measured and recorded at the same time as blood pressure.
Heart rate is considered to be a co-occurring measure of metabolic risk factors labeled as
autonomic imbalance and includes resting heart rate and heart rate variability. For the
current study, only resting heart rate was collected.
Questionnaires
Demographic questionnaire. This questionnaire asked participants to self-report
the following demographics: age, gender, race/ethnicity, country of origin, year in school,
first-generation status, mother’s education level (scored as 5=5th grade to 20=Ph.D. or
professional degree), household income (10 categorical choices), and number of
dependents in the family (above 18 and below 18). Household income was then divided
by dependents. Mother’s education and household income were utilized as a composite
score to assess socioeconomic status (Shavers, 2007). For participant characteristics, SES
was grouped into 5 categories [Group 1(lower SES) is comprised of composite scores <5;
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2=5-10; 3=11-15; 4=15-25; 5(Upper SES)=26-30]. For analyses SES was a continuous
variable (composite score, 5-30).
Childhood Trauma Questionnaire (CTQ). The CTQ (Bernstein et al., 2003) is a
28-item retrospective self-report of five forms of childhood and adolescent abuse and
neglect. Response options range on a Likert-type scale from 1 (Never true) to 5 (Very
often true). A total CTQ score was used as an overall child maltreatment score while the
summed scores from each of the five subscales were used to indicate the severity of
maltreatment. The five subscales include physical abuse, physical neglect, emotional
abuse, emotional neglect, and sexual abuse. For this study, participants who endorsed at
least moderate scores for one or more subscales of maltreatment were considered
“positive” for a history of CM. Cutoff scores for a moderate level of maltreatment were
13 or higher for emotional abuse, 10 or higher for physical abuse, 8 or higher for sexual
abuse, 15 or higher for emotional neglect, and 10 or higher for physical neglect. See
Table 4.2 for the percentage of the sample who endorsed moderate maltreatment scores
for each type of maltreatment. See Table 4.3 for the multiplicity of maltreatment, that is
self-report of one or more subtypes of maltreatment. Previous research with the CTQ
supports its test-retest reliability (Paivio & Cramer, 2004) and validity (Spinhoven et al.,
2014). The CTQ includes three validity check questions to identify participants who
under-report negative family functioning (i.e., their families never had any problems). A
score of 3 to 4 across these three items eliminated 15 participants from the final sample.
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Table 4.2
Percentage of Sample who endorse Moderate to Severe Maltreatment
CTQ
Total %
36.0

Emotional
Abuse %
26.0

Physical
Abuse %
11.0

Sexual
Abuse %
16.0

Physical
Neglect %
15.0

Emotional
Neglect %
13

Males

26.0

18.5

14.8

7.4

14.8

11.1

Females

39.0

28.8

9.6

19.2

15.1

13.7

N=100
CTQ Total

Table 4.3
Multiplicity of Maltreatment in Sample
N=100
Non CM
CM
1
2
3
4
5

%
64
36
44
19
17
6
14

The Symptoms of Illness Checklist. The Symptoms of Illness Checklist (SIC;
Stowell et al., 2009) is a 33-item self-report questionnaire used to assess physical
symptoms of illness including muscles aches and pains, headaches, and fevers.
Participants were instructed to answer two questions for each symptom, the first referring
to frequency of the symptom during the past two months as assessed by a 6-point Likert
scale (Did not have the symptom, 1-3 days, 4-7 days, 8-14 days, 15-49 days, 50-60 days).
The second question asks the participant of the impact the symptom had on activities of
daily living using a 5-point Likert scale (e.g., Did not have the symptom, symptom
present but no interference, symptom lightly interfered, symptom considerably interfered,
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symptom severely interfered with daily activities). The total SIC score was computed by
multiplying the frequency rating by the severity.
Health perception and health efficacy. Participants were asked to select a rating
between 1 and 10 indicating their overall self-perception of health, 1 being worst possible
health, and 10 being best possible health. For health efficacy participants were asked to
select a rating on a scale of 1 to 10, from 1 being "very little" to 10 being "very much,"
“how much control do you feel you have over your health?”
Procedure
Participants were invited to the lab for two lab visits spread 10-14 days apart as a
part of a larger study involving the tracking of physical activity. The data utilized in the
current study was collected during the second lab visit which lasted approximately one
hour. During the first portion of this lab visit participants were given a physical health
assessment that included height, weight, blood pressure, glucose finger prick, and waist
circumference. Next, participants were led to a quiet room where they completed all
surveys via online (Qualtrics) using a desktop or laptop computer. All study procedures,
inclusive of consent and debriefing forms, were approved by the university IRB.
Results
Descriptive Statistics and
Group Differences
As seen in Table 4.3, 36% of participants endorsed a moderate to severe CM
score on one or more of the maltreatment subtypes, 26% emotional abuse (EA), 11%
physical abuse (PA), 16% sexual abuse (SA), 15% physical neglect (PN), and 13%
emotional neglect (EN). Of the 36% percent that experienced CM, 16% reported
maltreatment in one subtype of CM, 7% reported two subtypes of CM, 6% reported three
subtypes of CM, 2% reported experiencing four subtypes of CM, and 5% of the sample
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reported experiencing all five categories of CM (Table 4.3). The range of CM
experienced as calculated by the CTQ was 25-92 with a mean CM score of 40.20 (SD =
16.36). Means and standard deviations for all study variables for the full sample (N=100)
can be found in Table 4.4. Independent Samples t-tests showed that significantly higher
SIC scores and higher Resting Heart Rate (RHR) were found in the CM group (see Table
4.5).
Pearson’s Chi-Square showed no group differences in the Metabolic Syndrome
individual risk factors of blood pressure, blood glucose, and waist circumference; results
can be found in Table 4.6. However, group differences revealed that females with CM
history presented two or more MbS conditions significantly more than females without
CM history (see Table 4.7). Pearson’s Chi-Square group differences in BMI weight status
can be found in Table 4.8. Males showed significantly lower BMI in the CM group and
females showed significantly higher obese BMI in the CM group.
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Table 4.4
Mean, SD, Min. and Max for all Variables for the Full Sample
Variable

Min

Max

M

SD

Age

18

30

19.03

2.05

SES

2

26

14.13

3.22

25

92

40.20

16.36

EA Total

5

25

10.34

5.38

PA Total

5

21

6.90

2.86

SA Total

5

25

6.74

4.35

EN Total

5

24

9.02

4.46

PN Total

5

21

7.20

3.52

Health Control

3

10

7.55

1.69

Health Rating

2

9

6.80

1.44

SIC Total

35

301

112.52

56.27

RHR

49

137

79.23

15.193

BMI

17.42

42.28

25.25

5.54

SBP

91

149

113.96

12.35

DBP

50

101

74.33

8.76

A1C

4.50

6.10

5.07

0.34

CTQ Total

Metabolic Syndrome Risk Factors

Waist Circumference

51.50
34.68
5.52
25.25
Note. SES= Socioeconomic Status; CTQ = Childhood Trauma Questionnaire Total; PA
Total = Physical Abuse; EA Total = Emotional Abuse; SA Total= Sexual Abuse; EN
Total = Emotional Neglect; PN Total = Physical Neglect; SIC Total = Symptoms of
Illness Checklist; SBP = Systolic Blood Pressure; DBP = Diabolic Blood Pressure; RHR
= Resting Heart Rate; A1C = Average Blood Glucose; BMI = Body Mass Index
*p < .05. **p < .01. ***p < .001.
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Table 4.5
Comparison of CM group and Non CM group on Metabolic Risk Indicators, SIC, SelfRated Health

Variables

CM

Non CM

(n=36)

(n=64)

M

SD

M

SD

t

Health Perception

6.53

1.502

6.95

1.396

-1.42

Health Control

7.25

1.746

7.71

1.641

-1.32

SIC Total

128.81

66.16

103.21

47.88

2.21*

BMI

25.23

6.42

25.26

5.03

-.03

RHR

86.22

16.01

75.30

13.29

3.67***

SBP

114.31

11.82

113.77

12.73

.209

DBP

76.22

9.65

73.27

8.10

1.634

A1C

5.10

.42

5.0578

.29

.51

Metabolic Syndrome
Risk Factors

Waist
-.19
34.53
6.18
34.76
5.17
Circumference
Note. SIC Total = Symptoms of Illness Checklist; SBP = Systolic Blood Pressure; DBP =
Diabolic Blood Pressure; RHR = Resting Heart Rate; A1C = Average Blood Glucose;
BMI = Body Mass Index. CM = participants who endorsed moderate to severe scores for
one or more subscales of maltreatment. Non CM = participants who endorsed low to no
maltreatment on all of the subscales.
p < .05. **p < .01. ***p < .001.

82

Table 4.6
Group Differences in Participants meeting MbS Risk Factor Conditions for Blood
Pressure, Blood Glucose, & Waist Circumference
MbS Risk Factors
SBP/DBP
Males
Females

Full Sample
13
6
7

CM
(n=36)
4
0
4

Non CM
(n=64)
9
6
3

χ2
1.54
1.64
.05

A1C
Males
Females

11
1
10

6
0
6

5
1
4

1.85
.363
1.98

Waist Circumference
33
14
19
.88
Males
4
0
4
1.64
Females
29
14
15
1.46
Note. MbS= Metabolic Syndrome Risk Factors. SBP = Systolic Blood Pressure; DBP =
Diabolic Blood Pressure; A1C = Average Blood Glucose; Condition Met: SBP/DBP
>135/85, A1C >5.6, Waist Circumference > 35 for females, >40 for males
p < .05. **p < .01. ***p < .001.

Table 4.7
Group Differences in Number of MbS Risk Factor Conditions Met
# MbS Conditions Met
0
1
2
3

Full
Sample

CM

Non CM

55
27
11
3

18
8
7
1

37
19
4
2

χ2

14
8
6
3.64
³2 MbS Conditions Met
2
0
2
.76
Males
12
8
4
4.35*
Females
Note. MbS= Metabolic Syndrome Risk Factors. SBP = Systolic Blood Pressure; DBP =
Diabolic Blood Pressure; A1C = Average Blood Glucose; Condition Met: SBP/DBP
>135/85, A1C >5.6, Waist Circumference > 35 for females, >40 for males
p < .05. **p < .01. ***p < .001.
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Table 4.8
Group Differences in BMI Weight Groups
Full Sample
N
%

BMI

CM (n=36)
n
%

Non CM(n=64)
n
%

Underweight
Males
Females

5
3
2

5.0
14.8
1.4

4†
3†
1

11.0

1†
0†
1

1.5

Healthy Weight
Males
Females

57
16
41

55.0
55.6
54.8

19
4
15

52.7

38
12
26

59.5

Overweight
Males
Females

24
3
21

24.0
11.1
28.8

7
0
7

13.8

17
3
14

26.5

Obese
Males
Females

16
5
11

16.0
18.5
15.1

8
0
8†

22.0

8
5
3†

12.5

χ2

11.88**
14.50**
7.76*
38
38.0
13
36
25
39
1.33
Overweight/Obese
†
†
Males
8
29.6
0
8
3.98*
Females
30
44.0
13
17
.27
Note. BMI categories: Underweight <18.5, Healthy Weight = 18.5-24.9, Overweight =
25-29.9, Obese = 30 +; † = Significantly different
p < .05. **p < .01. ***p < .001.
Full Sample
Males (27)
Females (73)

Correlations among Variables
Bivariate correlations of all variables for the full sample can be found in Table
4.9. For the full sample, both Symptoms of Illness Checklist (SIC) Scores and Resting
Heart Rate demonstrated the highest magnitude positive correlations with the Childhood
Trauma Questionnaire (CTQ). These correlations were significant with all subtypes of
CTQ except for sexual abuse. Self-rated health perception negatively correlated with
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emotional abuse and self-rated health control negatively correlated with emotional
neglect in the full sample.
Table 4.9
Bivariate Correlations of all Variables for the Full Sample: CTQ subtypes, Metabolic
Risk Indicators, SIC, Self-Rated Health
CTQ
Total

EA

PA

SA

EN

PN

Systolic BP

-.019

.060

-.026

-.079

.006

-.066

Diastolic BP

.116

.145

-.029

.001

.182

.107

Resting Heart Rate

.338***

.313**

.220*

.188

.307**

.291**

Body Mass Index

-.039

.059

.077

-.059

-.100

-.135

Waist
Circumference

-.016

.058

.079

-.072

-.038

-.092

Blood Glucose

.095

.066

.127

.148

.026

.021

Symptoms of
Illness Checklist

.371***

.424***

.197*

.127

.341***

.327***

Health Perception

-.168

-.227*

-.118

-.018

-.147

-.131

Health Control

-.105

-.120

-.016

.057

-.201*

-.108

Note. CTQ Total= Childhood Trauma Questionnaire Total; PA = Physical Abuse; EA =
Emotional Abuse; SA = Sexual Abuse; EN = Emotional Neglect; PN = Physical Neglect
*p < .05. **p < .01. ***p < .001
In examining correlations by gender (see Table 4.10) we see that due to a small
male sample (N=27) moderate correlations (.25-.38) were not statistically significant.
Significant correlations for males included RHR for CTQ total, emotional abuse, and
physical abuse. BMI showed a significant negative correlation with physical neglect and
waist circumference showed a negative correlation with physical abuse. For SIC scores
for males, significant correlations included CTQ total, emotional abuse, emotional
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neglect, and physical neglect. For females, significant correlations included RHR with
CTQ total and all subtypes except for sexual abuse. Positive correlations were also found
between both BMI and waist circumference with physical abuse. SIC scores for females
correlated with CTQ total, emotional abuse, emotional neglect, and physical neglect.
There were also negative correlations for females between self-rated health perception,
CTQ total, and emotional abuse as well as perception of health control with emotional
neglect.
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Table 4.10
Bivariate Correlations by Gender: CTQ subtypes, Metabolic Risk Indicators, SIC, SelfRated Health
CTQ
Total

EA

PA

SA

EN

PN

Health Perception
Males (N=27)
Females (N=73)

.001
-.225*

-.092
-.273*

.042
-.174

.051
-.029

.082
-.220

-.040
-.159

Health Control
Males
Females

.131
-.161

.113
-.177

.173
-.069

.174
.051

.064
-.264*

.054
-.142

SIC Total
Males
Females

.546**
.305**

.672***
.335**

.202
.204

.214
.094

.483*
.294*

.587***
.228*

RHR
Males
Females

.346
.331**

.402*
.285*

.233
.224*

.232
.166

.310
.304**

.221
.307**

-.271
.174

-.376
.230*

-.167
-.037

-.161
-.084

-.400*
-.046

BMI
-.312
Males
Females
.055
Metabolic Syndrome
Risk Factors
SBP
Males
Females

-.064
.020

-.101
.136

-.282
.043

.159
-.118

.008
.021

-.117
-.028

DPB
Males
Females

.237
.062

.163
.138

-.056
-.015

.293
-.111

.333
.126

.196
.067

AIC
.038
-.077
-.117
.244
.107
-.007
Males
Females
.105
.099
.186
.121
.004
.023
Waist
Circumference
-.308
-.271
-.480**
-.180
-.125
-.334
Males
.102
.187
.274*
-.032
-.005
.005
Females
Note. CTQ = Childhood Trauma Questionnaire Total; PA = Physical Abuse; EA =
Emotional Abuse; SA = Sexual Abuse; EN = Emotional Neglect; PN = Physical Neglect;
SIC Total = Symptoms of Illness Checklist; SBP = Systolic Blood Pressure; DBP =
Diabolic Blood Pressure; RHR = Resting Heart Rate; A1C = Average Blood Glucose;
BMI = Body Mass Index
*p < .05. **p < .01. ***p < .001.
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Hierarchical Multiple Regression
using Child Maltreatment Scores
to predict Symptoms of Illness
Scores and Resting Heart Rate
Based on the magnitude and statistical significance of the bivariate correlations
between the CTQ scores and the variables SIC Scores and Resting Heart Rate, two
separate two-stage hierarchical multiple regression analyses were conducted with these
variables as the dependent variables. In the first stage of both hierarchical multiple
regression analyses, gender and SES were entered to control for variance these
demographics might have explained. In stage two, CTQ Total scores were entered as a
predictor variable to examine the unique variance that severity of self-reported CM brings
to SIC Scores and RHR within each model. See Table 4.11 for regression statistics.
Hierarchical multiple regression conducted to examine CTQ Total as a predictor
of SIC scores revealed that at Stage one, Gender and SES did not contribute significantly
to the regression model [F (2,97) = 0.412, p>.05]. When entering CTQ in Stage two,
analyses revealed that severity of self-reported CM did contribute significantly to the
model [F(1, 96) = 14.625, p<001] and explained 13.2% of the variation in SIC Scores.
Hierarchical multiple regression conducted to examine CTQ as a predictor of RHR
revealed that at Stage one, Gender and SES did not contribute significantly to the
regression model [F (2,97) = 1.726, p>.05]. When entering CTQ in Stage two, analyses
revealed that severity of self-reported CM did contribute significantly to the model [F(1,
96) = 11.408, p<001] and explained 10.3% of the variation in RHR. No problems with
multicollinearity were detected for any of the multiple regression analyses.
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Table 4.11
Summary of Hierarchical Regression Analysis for Variables predicting SIC Scores and
Resting Heart Rate
DV
SIC Scores

Variable
Step 1

b

t

Gender

.07

.70

SES

-.06

-.56

Step 2

Resting Heart Rate

Gender

.05

.52

SES

-.02

-.21

CTQ Total

.37

3.8***

Step 1
Gender

.10

1.04

SES

-.15

-1.50

Gender

.09

.91

SES

-.12

-1.28

CTQ Total

.32

3.38**

R
.09

R2
.01

D R2
.01

.38

.14

.13

.19

.03

.03

.37

.14

.10

Step 2

*p < .05. **p < .01. ***p < .001.
Discussion
Child maltreatment (CM) is a significant public health concern in the United
states. There is long-standing evidence that individuals with CM history have a higher
risk of developing chronic health problems. Estimates are that 1 in 3 college students
self-report CM (Edwards et al., 2014; Maples et al., 2014; Welsh et al., 2017), yet little
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research on health outcomes has focused on this population. Our central goal was to
examine both self-reported and measured variables of current health status in emerging
adults to see if higher self-reported CM would predict poorer health. In this study, higher
CTQ scores were indicative of increased severity and multiplicity (more than one
subtype) of maltreatment. This exploration is especially relevant in this timeframe where
identifying early predictors of chronic disease is essential for finding interventions that
may alter the trajectory of CM to poor health.
Emerging adults in the current study reported 36% of CM which is similar to
other studies sampling college students (Edwards et al., 2014; Maples et al., 2014;
Moore, Welsh, & Peterson, Under Review; Welsh et al., 2017). Results of this study
revealed that higher CM total scores predicted higher levels of symptoms of illness (both
frequency and impact on daily activities) and higher resting heart rate. These findings
support the idea of dysregulation in the body’s physiological response resulting from
reoccurring stressful situations (frequency and multiplicity of maltreatment) throughout
the first 18 years of life for individuals in this sample. That is, with the severity and
multiplicity of maltreatment, the higher the frequency and severity of symptoms of illness
one experienced, and the higher their resting heart rate. Both of these factors have been
found in the literature to coincide with trauma’s effect on the body’s physiological
responses to stress (Basu et al., 2017; Hunter & McEwen, 2013). Acute conditions, such
as those found in the SIC have been found in numerous studies examining health effects
of CM (Bonaz et al., 2017; Slavich & Irwin, 2014). This finding that CM predicts SIC
scores supports the dysregulation of the body’s immune response, where a heightened
inflammatory response has been found in individuals with CM history. This heightened
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inflammation leads the way for the body to be more susceptible to symptoms of illness
such as those found on the SIC (Fagundes & Way, 2014; Slavich & Irwin, 2014).
Our analyses revealed that CTQ total score also predicted higher RHR. Higher
RHR has been found in several studies with PTSD to be indictive of a lowered vagal tone
response of the parasympathetic nervous system. This is characterized in individuals with
PTSD as hypervigilance, increased startle response, sleep difficulties, irritability, and
anxiety (Morris, Hellman, Abelson, & Rao, 2016; Paulus, Argo, & Egge, 2013).
Consequently, high RHR “represents manifestations of excess allostatic load and predicts
stress-related diseases” (Berens, Jensen, & Nelson, 2017, p. 6). High RHR has
consistently been found to be an independent risk factor to a shortened life span, the
development of CVD (Cooney et al., 2010; Kannel, Wolf, Castelli, & D’Agostino, 1987).
RHR has also been found to be predictive of the onset of three or more MbS conditions in
later years (diagnosed as MbS). Jiang et al. (2015) examined 90,000 participants and
found that individuals with high RHR were 1.4 times more likely to have MbS four years
later. The mean age of participants in Jiang and colleagues’ study was 52 years, and
before analysis, 26% of their original sample was eliminated due to already having MbS.
This finding that autonomic dysregulation (e.g., higher heart rate) in middle aged
participants is predictive of later onset of MbS is consistent with other studies with
(Licht, de Geus, & Penninx, 2013; Wulsin, Horn, Perry, Massaro, & D’agostino, 2015).
Although maltreatment was not considered in these studies, the current study supports the
trajectory of CM to chronic disease by revealing that RHR may be an early precursor of
later onset MbS. This research contributes to the literature that autonomic and immune
system dysregulation, as shown through higher RHR and symptoms of illness, may
represent a useful early marker of childhood stress in emerging adults.
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Metabolic Syndrome Conditions and
Body Mass Index in Females
This study’s sample revealed that at a mean age of 19.2 years, individual MbS
risk factors (waist circumference, blood pressure, blood glucose) and BMI were not
significantly correlated with CM severity. However, when examining conditions met for
Metabolic Syndrome, our results revealed that 22% of females with CM history met
conditions for two or more MbS components compared to 5.4% of peers without CM
history, for a female full sample total of 16%. Past college age samples examining MbS
have found 13-16.4% of females meeting two MbS conditions (Dalleck & Kjelland,
2011; Morrell, Lofgren, Burke, Ruth, & Reilly, 2012). This finding is important
considering the high risk for chronic disease development with increasing MbS
conditions. This study adds to the literature that females with CM history may be at
higher risk of having two or more components of MbS in emerging adulthood.
Furthermore, these results warrant continued research regarding MbS as an early
predictor of poor health in college students with CM history.
In regard to BMI, the prevalence of female participants in this study who were
classified as either overweight or obese was 41%. Previous studies on college campuses
have found overweight/obese ranges from 19-55% for females (Koebnick et al., 2012;
Morrell et al., 2012; Nelson, Gortmaker, Subramanian, Cheung, & Wechsler, 2007). In
combining overweight and obese classifications, our results showed no difference in
females between those who endorsed CM and those who did not endorse CM. However,
there was a significant difference in female participants who were classified as obese.
That is, 28% of females with CM history were classified as obese, where only 7% of
females without CM history were obese. This result aligns with previous research that
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females with CM history have faster weight gain than their peers without CM history
(Chartier et al., 2009; Danese & Tan, 2014; Hemmingsson et al., 2014; Power et al.,
2015). It is also important to note that previous research outside of CM history has shown
associations between obesity and MbS to be stronger in emerging adults than in adults
aged 30 years and older (Nguyen, Magno, Lane, Hinojosa, & Lane, 2008). In other
words, the earlier in life one reaches obesity levels, the more prevalent subsequent health
conditions, like MbS, occur.
Metabolic Syndrome Conditions and
Body Mass in Males
Only 7% of males in our study revealed two or more MbS conditions and these
participants did not self-report CM history. Previous studies have found that MbS
conditions are usually more prevalent in male samples citing ranges from 15-33% of
males presenting with two or more MbS conditions (Dalleck & Kjelland, 2011; Morrell et
al., 2012). In regard to BMI, the prevalence of overweight and obese weight status on
college campuses has ranged from 23-50% for males (Koebnick et al., 2012; Morrell et
al., 2012; Nelson et al., 2007). Our sample revealed similar findings for weight status,
with 29.6% overweight/obese males in our full sample. Our study found no prevalence of
overweight/obesity in CM males, and instead found significantly lower BMI distributions
as compared to the Non CM group. This could be attributed to the small male sample
size. In addition, significant negative correlations between PN in males and BMI, and
between PA in males and waist circumference were found, which is opposite of what has
been found in previous obesity and CM research in males (Peltzer et al., 2014; Shin &
Miller, 2012). Future studies with more male participants would do well to examine
whether sex differences in these patterns of correlations and group differences are robust.
Perhaps the trajectory and onset of MbS conditions and obesity for males with CM
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history occurs later for males than females due to later pubertal timing and later declines
in physical activity.
Identifying early predictors of MbS and chronic disease are essential to improving
effective primary preventions. Resting heart rate is easy to test, yet often goes undetected
as many college students are unaware of this health risk indicator (Tran et al., 2017). New
technology that is popular with college-age individuals (e.g., Apple Watch) can detect
and track both resting heart rate and heart rate variability. Awareness and education
around these measures of autonomic dysregulation, as well as the components of
Metabolic Syndrome can be advantageous to disrupting the trajectory of CM to obesity
and chronic disease. Additionally, knowledge around the severity and frequency of
symptoms of illness and its relation to CM is important for medical providers to improve
screening and intervention strategies.
Limitations and Future Directions
There are several limitations to this study. First, the small sample size,
particularly for males, limited the findings. For instance, small to moderate correlational
findings (.25-.38) were not deemed significant due to lack of power. Larger studies with
more male participants may highlight other early health indicators predicted by CM or
reveal a later onset of MbS conditions and obesity for males with CM history as
compared to females with CM history. We also note that the sample in this study was
relatively homogenous regarding age and SES, while also being comprised of only
college students. This limits the generalizability of our findings to other populations of
emerging adults not in college.
This study found CM severity as a predictor of higher RHR. Future studies can
continue to build upon the physiological dysregulation framework in emerging adults by
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continuing to utilize other objective measures of physiological health. This includes
measures of cortisol (King Mandansky, King, Fletcher, & Brewer, 2001) for HPA axis
dysregulation, heart rate variability (Meyer et al., 2016) for vagal tone dysregulation, and
cytokines for immune response (McEwen & Morrison, 2013). Additionally, longitudinal
studies are beneficial for visualizing long term progression of health risk indicators to
disease onset for individuals with a CM history. For instance, it is of interest that Jiang
and colleagues’ (2015) finding that high RHR predicted MbS in four years of follow up;
however, this study did not account for CM history. Longitudinal studies that consider
subtypes of CM, CM severity, and multiplicity of maltreatment as predictors of the life
course trajectory of disease would be ideal. This would allow for more understanding
regarding the various effects of CM and allow for strategic placement of interventions.
Furthermore, this study only utilized three of the five components of Metabolic
Syndrome. Future studies would do well to additionally examine triglycerides and
cholesterol levels in relation to MbS and CM history in order to have more robust results.
Finally, there needs to be research examining behaviors that can prevent or reduce
the negative health effects of CM. This is particularly important for emerging adults, as
with aging there is a loss of resilience in modifiable physiological mechanisms (Hunter &
McEwen, 2013). For instance, the health benefits of physical activity are well established
(Colberg et al., 2010; Diaz & Shimbo, 2013; Reiner et al., 2013). Physical activity has
also been shown to improve physiological dysregulation (Hilgendorf & Knuth, 2016;
Kendall-Tackett, 2009; Zschucke et al., 2015), yet research utilizing physical activity and
other health behaviors as therapy for trauma has only just recently begun.
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Conclusion
The findings from this study suggest early indicators of chronic disease can be
found in emerging adults with CM history through objective measures of RHR and selfreported measures of chronic illness symptoms. Furthermore, our results suggest that
females with CM history are at more risk for increased MbS conditions in college
samples. These results inform efforts to continue research examining the trajectory of
CM to chronic disease in emerging adulthood in order to understand health across the life
course. In addition, this study supports further research investigating targeted intervention
strategies for emerging adults in college than may disrupt the negative trajectory from
CM to poor health.
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Physical Activity and Binge Eating Moderate
Child Maltreatment and Physical Health
in Emerging Adults
Child maltreatment (CM)—which includes physical, sexual, and emotional abuse,
and physical and emotional neglect—is a significant public health problem in the United
States. CM has a debilitating negative impact on the overall quality of life of the
individual. There is long-standing research evidence that CM confers risk for physical
health consequences over the life course (Schafer et al., 2014; Springer, 2009). The
literature is vast on the short- and long-term health consequences associated with child
maltreatment including higher health care costs, higher rates of obesity, both acute and
chronic disease, and early mortality (Danese & Tan, 2014; Hemmingsson et al., 2014;
Schafer et al., 2014; Springer et al., 2007).
In college, about one in three students’ self-report experiencing at least one form
of maltreatment during childhood (Edwards et al., 2014; Maples et al., 2014; Welsh et al.,
2017). Given the prevalence of CM in college students, there is a great need to explore
effective treatment interventions for individuals with CM history to impede the trajectory
to poor health. As part of a larger study, our laboratory found that CM severity predicted
both symptoms of illness (severity and frequency) and Resting Heart Rate (RHR)
(Moore, Welsh, & Peterson, Manuscript in Progress). Building upon our findings, this
study seeks to explore two health behaviors—physical activity (PA) and binge eating
behavior as moderators of early stress life experiences on the health outcomes of
emerging adults. More specifically, can PA ameliorate the negative health outcomes
related to CM? Additionally, does binge eating behavior exacerbate poor health in
individuals with CM history? In this study, we utilized Fitbits to track five indicators of
daily PA, and a validated survey to assess binge eating behaviors (Gormally et al., 1982).
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We assessed whether these variables moderated the direct pathway from CM to
symptoms of illness and RHR. Below, we review the evidence regarding CM and
associations with various health outcomes. Then we review extant research regarding PA
and binge eating behaviors in relation to CM and CM sequelae.
Child Maltreatment and
Physical Health
In addition to the immediate and short-term physical injuries of CM, researchers
have consistently found strong associations between early traumatic experiences and
health problems throughout the lifespan (Schafer et al., 2014; Springer et al., 2007).
These long-term health problems include both higher and faster weight gain leading to
higher rates of obesity (Chartier et al., 2009; Danese & Tan, 2014; Hemmingsson et al.,
2014; Power et al., 2015); cardiovascular disease (CVD) (Basu et al., 2017), type II
diabetes (Rich-Edwards et al., 2010; Shields et al., 2016) and cancer (Morton et al.,
2012). Acute conditions, such as high blood pressure, stomach issues, chronic pain
headaches, back aches have also been found in relation to CM in middle aged adults
(Bonaz et al., 2017; Danese & Tan, 2014; Hemmingsson et al., 2014; Schafer et al., 2014;
Slavich & Irwin, 2014; Springer et al., 2007; Walsh et al., 2007). The measure of
symptoms of illness (SIC, Stowell et al., 2009) also captured this direct link between CM
and acute health problems in our emerging adult sample (Moore et al., Manuscript in
Progress).
Our previous analyses also revealed that CM predicted higher RHR in emerging
adults. Researchers posit that through severity and reoccurrence of maltreatment, the
body adapts to prepare for future stressors (Miskovic et al., 2009). Thus, even at resting
states arousal indicators remain at elevated levels, including higher RHR and decreased
heart rate variability (Miskovic et al., 2009). Higher RHR has been found in several
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studies in relation to PTSD as indictive of a lowered vagal tone response of the
parasympathetic nervous system, representing chronic stress exposure (Berens et al.,
2017; Meyer et al., 2016; Miskovic et al., 2009; Sack et al., 2004). High RHR has also
consistently been found to be an independent risk factor for a shortened life span, the
development of CVD (Cooney et al., 2010; Kannel et al., 1987), and Metabolic
Syndrome (Jiang et al., 2015). Su et al., (2015) concluded in their review of adverse
childhood events on chronic disease risk that there is substantial evidence of CM’s
impact on the trajectory of poor health development. They declared an emergent need to
utilize “trauma-informed-care”. That is, assessing patients for early life trauma and
engaging them in preventative care or other optimal strategies to reduce these negative
health outcomes (Su et al., 2015). This study examined PA and binge eating as factors
that may interact with CM to predict health outcomes.
Physical Activity as a Moderator of Child
Maltreatment Influence on Health
Current literature, although limited, shows evidence that engaging in regular PA
is a promising therapeutic tool for emerging adults with trauma history as it is associated
with amelioration of both long- and short-term sequelae attributed to maltreatment (Ahn
& Fedewa, 2011; Spinazzola et al., 2011). The benefits that PA provides are robust. The
following review includes physical health benefits, physiological system regulation, and
mental health benefits. This extensive literature provides a foundation for exploring PA
as a moderator in the relationship between CM and physical health.
Physical health benefits. There is strong evidence that PA is causally associated
with a variety of positive health outcomes for the general population (Diaz & Shimbo,
2013; Reiner et al., 2013). The consensus that regular PA of 150 minutes/week of
moderate intensity PA reduces the risk of numerous chronic diseases, preserves health
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and functioning (both physical and mental) into old age, and extends longevity (Blair &
Morris, 2009) has been in place for years (Pate et al., 1995). Additionally,
recommendations emphasize that “moving more and sitting less” will benefit nearly
everyone and that individuals who are the least active benefit most by even modest
increases in PA (Piercy et al., 2018). In systematic reviews of large-scale longitudinal
studies measuring healthy adults at baseline, intentional PA displayed long term benefits
on all diseases examined including obesity, heart disease, type II diabetes, Alzheimer’s,
and dementia (Reiner et al., 2013). Some benefits of PA even happen immediately.
Researchers have provided evidence that a single bout of moderate-to-vigorous physical
activity will reduce blood pressure (Cardoso et al., 2010), improve both insulin sensitivity
and lipoproteins (Kesaniemi et al., 2001), improve sleep (Kredlow, Capozzoli, Hearon,
Calkins, & Otto, 2015), reduce anxiety symptoms (Anderson & Shivakumar, 2013), and
improve executive function (Moore, Welsh, & Peterson, 2019) on the day that it is
performed. While these studies did not examine relationships with CM history it is
important to consider the expansive benefits that PA can play in emerging adulthood to
impede the trajectory of poor health.
Physiological system benefits. Exposure to CM may contribute to risk of poor
physical health by disruption of regulatory systems in the body, including the immune,
metabolic, neuroendocrine, and autonomic nervous systems (Basu et al., 2017).
Researchers examining these physiological consequences of stress and maltreatment
hypothesize that chronic exposure to adverse environments requires our regulatory
systems to adapt (e.g., changes in heart rate, cortisol levels, vagal tone, inflammation).
While this is necessary for short-term survival, it creates long-term maladaptive changes
that can be a precursor to later health decline and disease (Hunter & McEwen, 2013).
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Notably, there is evidence that through regular PA, various systems can be improved and
regulated. These include improved HPA axis-stress regulation (Zschucke et al., 2015),
improved vagal tone regulation (Sandercock, et al., 2005) and improvement of the body’s
inflammatory response (Kendall-Tackett, 2009).
In regard to our larger study’s findings of CM predicting higher RHR, Routledge,
Campbell, McFetridge-Durdle, and Bacon (2010) conducted a review of studies on
exercise therapy for improving vagal tone response. Their review concluded that while
the exact mechanisms are not clear, exercise, in particular, aerobic training, increased
vagal tone response (lowered RHR) in a variety of clinical populations (Routledge et al.,
2010). During PA, the body increases blood flow and blood volume returning to the
heart. Over time, as the heart registers a larger blood volume, the heart enlarges and
becomes more able to eject more blood per beat, even at rest, slowing the heart rate. This
research suggests that higher levels of PA may interact with CM sequelae (reduced vagal
tone) to produce improved health outcomes.
Physical activity and child maltreatment. The pervasiveness of mental health
risks in individuals with CM history is significant (Allwood & Widom, 2013; Cicchetti &
Toth, 2005; Kessler et al., 2010; Norman et al., 2012; Southerland et al., 2009; Valdez et
al., 2014). While CM has not been directly examined with PA, there is evidence that PA
can provide mental health benefits. Specifically, meta-analyses have provided evidence
that PA can reduce depression and anxiety in non-clinical populations (Rebar et al.,
2015); improve PTSD and self-esteem in children (Ahn & Fedewa, 2011); and build
emotional regulation capacity in adults (Spinazzola et al., 2011). As mental health has
high associations to physical health (Naylor et al., 2012) research on PA for improving
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mental health supports the examination of PA in relation to physical health in emerging
adults.
These previous studies provide a broader perspective of the benefits that PA can
provide. Additionally, these former studies help to bolster evidence of the translational
effects that PA can have on physical health including the reduction of acute and chronic
diseases (Blair & Morris, 2009; Reiner et al., 2013; Piercy et al., 2018), improvements in
the body’s autonomic response to stress (Hilgendorf & Knuth, 2016; Routledge et al.,
2010; Zschucke et al., 2015) and mental health benefits (Naylor et al., 2012; Rebar et al.,
2015; Spinazzola et al., 2011). These results lay a foundation for exploring PA as a
moderator between CM experiences and current health indicators. To our knowledge, this
is the first study that explores CM history in emerging adults in relation to measured PA.
Binge Eating Behavior as a Moderator of Child
Maltreatment Influence on Health
CM has consistently been identified as a risk factor for the development of an
eating disorder, most notably binge eating disorder (BED). In a systematic review, child
maltreatment rates in individuals with BED were found to be more than double the
representative samples (Röhr et al., 2015). New to the DSM-V (APA, 2013), BED is
defined as reoccurring episodes of eating significantly more food in a time period than
what is considered normal (sustained at least once a week over three months). These
episodes are usually marked with feelings of lack of control and/or lack of inhibition.
Researchers have also found that anxiety disorders, mood disorders, type II diabetes, and
obesity are much more common among women with BED than among women without
this eating disorder. Additionally, women with BED report significantly more health
problems, insomnia, psychosocial stress, and suicidal thoughts than women without BED
(Johnson, Spitzer, & Williams, 2001). BED has also been found to be highly associated
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with metabolic syndrome, due to the increase in adiposity around the waist (Abraham,
Massaro, Hoffmann, Yanovski, & Fox, 2014). Despite these findings, fewer than one of
ten cases of BED are recognized by the individual’s health care providers (Johnson et al.,
2001).
Palmisano and colleagues (2016) reviewed studies linking CM and binge eating
and suggested three mechanistic ways that early trauma could lead to obesity and other
health problems through BED. First, hyperactivation of the HPA axis and (heightened
cortisol response) trigger adipose accumulation, specifically in the waist. Second, CM
may contribute to dissociative symptoms. For instance, in negative emotional states,
individuals shift to lower levels of cognition, less inhibition, and self-awareness.
Excessive eating is then used to help escape negative feelings. Third, the association of
BED to many significant psychological problems such as anxiety and depression could be
interpreted as emotional eating or stress induced eating. Additionally, stress response has
been linked with increased appetite, and preference for foods higher in sugar and fat (see
Palmisano et al., 2016 for a full review). This literature surrounding BED and the
relationship between CM and BED prompts the exploration of their interaction on both
symptoms of illness and RHR in emerging adults.
In summary, CM elicits many health risks for emerging adults, including the longterm trajectory of obesity, chronic, and acute diseases. CM severity has been found as a
predictor of both higher RHR and symptoms of illness as indicators of poor health in
emerging adults (Moore et al., Manuscript in Progress). The purpose of this study was to
assess to what degree PA and binge eating behavior moderate the association between a
history of CM and both RHR and symptoms of illness in emerging adults. College is a
unique context that gives rise to opportunities to understand how CM affects the health of
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emerging adults and to develop ways to attenuate risk for poor health outcomes during
this critical period. To our knowledge, this is the first study to investigate PA and binge
eating behavior as potential moderators between CM and current health in emerging
adults in college. Specifically, our research questions included: (1) Does physical activity
and binge eating behavior moderate the relationship between CM and self-reported
symptoms of illness? (2) Does physical activity and binge eating behavior moderate the
relationship between CM and RHR? We hypothesized that higher levels of PA would
predict fewer symptoms of illness and lower RHR, particularly for individuals with
higher CM severity. We also predicted that higher binge eating behavior would predict
higher symptoms of illness and higher RHR with increasing CM severity.
Method
The current study was a part of larger investigation examining CM and health on
emerging adults. Results from our previous study found that CM predicted SIC
(Symptoms of Illness Checklist) scores and RHR (Moore et al., Manuscript in Progress).
This study builds upon these results with the same participant sample.
Participants
The sample included 100 participants (73 females) between the ages of 18-30
years (M= 19.20, SD = 2.13) from a mid-sized university in the Rocky Mountain Region
of the United States. See Table 5.1 for participant characteristics. Exclusionary criteria
for the study included English speaking, and US born to ensure there were limited
cultural differences in self-reporting and definitions of CM history, and that participants
did not fail the validity check procedure of the CTQ (see below). Of these 100
participants, 36 self-reported a history of child maltreatment (CM) self-reported a history
of child maltreatment (CM) based on achieving the cutoff score for at least one CTQ
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subscale (see measure description). Participants were recruited from the university’s
Psychological Sciences research pool and were given four credits towards their research
participation requirement for an introductory psychology course. Participants who
previously consented to be a part of a larger (n=6), longitudinal study examining child
maltreatment and student success were also contacted to partake in the current study.
These participants were offered $25 gift card for their time.
Table 5.1
Participant Characteristics

Demographic

Full Sample
(N=100)
N

CM

Non CM

N

N

χ2

df

Gender
1.34
1
Male
7
20
27
Female
29
44
73
Race/Ethnicity
3.79
4
White
18
43
61
Latina/o
6
8
14
Black
1
3
4
Asian/Pacific Islander
2
3
5
Multiracial
9
7
16
SES
6.49
4
5 (Upper)
2
0
2
4
9
17
26
3
16
26
42
2
8
16
24
1 (Lower)
2
4
6
First Generation
45
19
26
1.71
1
Note. SES composite score is broken down into 5 categorical groups for informative
purposes. Group 1(lower SES) is comprised of composite scores <5; 2=5-10; 3=11-15;
4=15-25; 5(Upper SES)=26-30. CM = participants who endorsed moderate to severe
scores for one or more subscales of maltreatment. Non CM = participants who endorsed
low to no maltreatment on all of the subscales.
*p < .05. **p < .01. ***p < .001.
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Measures
Heart rate. Resting heart rate was measured and recorded after five minutes at
rest. Heart rate is considered to be a co-occurring measure of metabolic risk factors
labeled as autonomic imbalance and includes resting heart rate and decreased heart rate
variability. For the current study, only resting heart rate was collected.
Demographic questionnaire. This questionnaire asked participants to self-report
the following demographics: age, gender, race/ethnicity, country of origin, year in school,
first-generation status, mother’s education level (scored as 5=5th grade to 20=Ph.D. or
professional degree), household income (10 categorical choices), and number of
dependents in the family (above 18 and below 18). Household income was then divided
by dependents. Mother’s education and household income were utilized as a composite
score to assess socioeconomic status (Shavers, 2007). For participant characteristics, SES
was grouped into 5 categories: 1(lower SES) is comprised of composite scores <5; 2=510; 3=11-15; 4=15-25; 5(Upper SES)=26-30. For analyses SES was a continuous
variable (composite score, 5-30).
Childhood Trauma Questionnaire (CTQ). The CTQ (Bernstein et al., 2003) is a
28-item retrospective self-report of five various forms of childhood and adolescent abuse
and neglect. Response options range on a Likert-type scale from 1 (Never true) to 5 (Very
often true). A total CTQ score was used as an overall child maltreatment score while the
summed scores from each of the five subscales was used to indicate the severity of
maltreatment. The five subscales include physical abuse, physical neglect, emotional
abuse, emotional neglect, and sexual abuse. The CTQ includes three validity check
questions to identify participants who under-report negative family functioning (i.e., their
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families never had any problems). A score of 3 to 4 across these three items eliminated
15 participants from the final sample.
The Symptoms of Illness Checklist. The Symptoms of Illness Checklist (SIC;
Stowell et al., 2009) is a 33-item self-report questionnaire used to assess physical
symptoms of illness including muscles aches and pains, headaches, and fevers.
Participants were instructed to answer two questions for each symptom, the first referring
to frequency of the symptom during the past two months as assessed by a 6-point Likert
scale (e.g., Did not have the symptom, 1-3 days, 4-7 days, 8-14 days, 15-49 days, 50-60
days). The second question asks the participant of the impact the symptom had on
activities of daily living using a 5-point Likert scale (e.g., Did not have the symptom,
symptom present but no interference, symptom lightly interfered, symptom considerably
interfered, symptom severely interfered with daily activities). The total SIC score was
computed by multiplying the frequency rating by the severity. Participant scores in the
study ranged from 35 to 301.
Binge Eating Scale. The BES is a 16-item questionnaire that has been widely
used to detect the presence and severity of binge eating disorder and shows both strong
validity and reliability (Timmerman, 1999). This instrument was used to assess the
presence of certain binge eating behaviors, which may be indicative of an eating disorder.
The questionnaire comprises of groups of statements about behavior, thoughts, and
emotional states and asks the participants to select the statement in each group that best
describes how they feel (0 showing no binge eating problem to 3 showing severe binge
eating problem). The total BES score was calculated by adding the individual values for a
possible range of 0 to 46 (Gormally et al., 1982). Participants scores ranged from 1-34.
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Physical activity measure. The Fitbit Flex activity monitor is a triaxial
accelerometer that estimates step count, distance traveled, calories burned, and active
time. Worn on the wrist much like a watch, this slim, lightweight, and flexible device is
made to be comfortable for the participant. The data from the Fitbit is wirelessly
uploaded directly to the individual Fitbit account (kept by the lead investigator) via
Bluetooth technology. Participants were given a Fitbit and fitted for a wristband during
their initial lab visit. They were asked to wear the device all day except for showering
and swimming for the ten days following their initial lab visit. Participants were asked to
recharge the device every three days and were given a charger to do so. To minimize
confounding variables for this objective measure of PA, participants were all measured
within the same two-week timeframe. Participants were also advised not to change their
normal level of PA and were sent reminders via text message to charge their device.
Physical activity data utilized in this study comprised of a seven-day average of the
following: low intensity minutes, moderate intensity minutes, vigorous intensity minutes,
sedentary minutes, and total steps. The seven days used for these averages were the last
seven full days the participants wore the device in order to control for reactivity (i.e.,
participant wears the Fitbit for ten full days, data from days 4-10 are averaged).
Procedures
Participants were invited to the lab for two lab visits spread 10-14 days apart.
During the first lab visit, participants were asked to read and sign a consent form, given a
Fitbit to wear, instructed on the Fitbit protocol, and finally, scheduled for their second lab
visit via an online scheduler. This visit took approximately 15 minutes. The second lab
visit was an hour in length and participants were led through two phases. First,
participants were given a physical health battery that included RHR and other measures

109
of health. Second, participants were led to a quiet room where they completed surveys
online (Qualtrics) using a desktop or laptop computer. All study procedures, including
consent and debriefing form, were approved by the university IRB.
Results
Descriptive Statistics, Group Differences,
and Correlations
Descriptive statistics for the full sample can be found in Table 5.2. Group
differences between the CM and Non CM group for RHR, SIC scores, all PA variables,
and binge eating behavior can be found in Table 5.3. As found in Moore et al.
(Manuscript in Progress), SIC Scores and RHR differed significantly across CM and
Non CM groups. No group differences were observed in any of the PA variables. Binge
eating behavior was found to be statistically significantly higher in the CM group as
compared to the Non CM group. Full sample bivariate correlational statistics between PA
and CTQ scores and between Binge Eating and CTQ scores can be found in table 5.3. For
PA, a significant negative correlation was found between Total steps and physical
neglect. Binge eating was found to positively significantly correlate with emotional
abuse.
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Table 5.2
Descriptive Statistics of all Variables for the Full Sample
Variables

Min

Max

M

SD

CTQ Total

25

92

40.20

16.36

SIC Total †

35

301

112.52

56.27

RHR †

49

137

79.23

15.193

57.80

338.00

208.79

53.87

Moderate Intensity Minutes

2.33

67.17

15.20

11.90

Vigorous Intensity Minutes

.14

75.67

15.67

12.27

Total Steps

3803.80

19188.40

8941.62

2909.01

Sedentary Minutes

1047.75

1365.20

1199.99

61.19

Physical Activity
Low Intensity Minutes

Binge Eating Behavior
1.00
34.00
11.74
6.51
Note. CTQ = Childhood Trauma Questionnaire Total; SIC Total = Symptoms of Illness
Checklist; RHR = Resting Heart Rate; †Results found in Moore et al., (Manuscript in
Progress)
Table 5.3
Group Differences in SIC, RHR, all Physical Activity Variables, and Binge Eating
Behavior
CM

Non CM

(n=36)

(n=64)

Variables
M
SD
M
SD
t
SIC Total†
2.21*
128.81
66.16
103.21
47.88
RHR†
3.67***
86.22
16.01
75.30
13.29
Physical Activity
Low Intensity Minutes
-.59
213.19
61.77
206.38
49.39
Moderate Intensity Minutes
.94
13.66
9.11
16.04
13.17
Vigorous Intensity Minutes
.63
14.63
9.66
16.25
13.55
Total Steps
1.64
7799.97 2452.28
8684.26 2671.33
Sedentary Minutes
.63
949.90
152.37
969.59
141.99
Binge Eating Behavior
-2.54*
13.89
7.25
10.53
5.77
Note. SIC Total = Symptoms of Illness Checklist; RHR = Resting Heart Rate; †Results
found in Moore et al., (Manuscript in Progress)
*p < .05. **p < .01. ***p < .001
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Table 5.4
Full Sample Physical Activity and Binge Eating Correlations
CTQ
Total

EA

PA

SA

EN

PN

Low Intensity
Minutes
Moderate
Intensity Minutes
Vigorous
Intensity Minutes

.05

.01

.10

.10

.03

-.03

-.08

-.05

.03

-.05

-.10

-.12

-.06

-.06

-.07

.04

-.07

-.10

Total Steps

-.18

-.11

-.03

-.11

-.17

-.29**

Sedentary
Minutes

-.02

.09

-.05

-.12

-.06

.05

Binge Eating

.12

.28**

.06

-.05

.01

.11

Note. CTQ Total = Childhood Trauma Questionnaire Total; PA Total = Physical Abuse;
EA Total = Emotional Abuse; SA Total= Sexual Abuse; EN Total = Emotional Neglect;
PN Total = Physical Neglect
*p < .05. **p < .01. ***p < .001
Health Behaviors as Moderating Variables
of Child Maltreatment Influence on
Symptoms of Illness Scores
Physical activity as moderator of child maltreatment – symptoms of illness
relationship. To test the hypothesis that SIC scores are a function of multiple risk
factors, and more specifically whether PA moderates the relationship between CTQ score
and SIC score, a three-stage hierarchical multiple regression analysis was conducted
using Hayes PROCESS. In testing the moderation effect, all analyses were obtained by
computing 95% confidence intervals using 5,000 bootstrap samples. In the first step, two
variables were included: Gender and SES. In the second stage, CTQ score and each PA
variable (Low Intensity Minutes, Moderate Intensity Minutes, Vigorous Intensity
Minutes, Total Steps, Sedentary Minutes) was added. In the final stage, the interaction
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term of CTQ*(physical activity variable) was added to examine if a moderation effect
occurred.
CTQ Scores were significantly related to SIC scores and Low Intensity Minutes
significantly moderated that relationship [DR2=.069, F(1, 94) = 8.265, p= .005] (See
Table 5.5 for Beta weights and confidence intervals). This interaction is illustrated in
Figure 5.1. Exploring the interaction further, we tested the conditional effects of Low
Intensity Minutes at three levels, one standard deviation below the mean (low), at the
mean (average) and one standard deviation above the mean (high). As shown in Table
5.6, CTQ was related to SIC at both low (p < .001) and average (p < .001) Low Intensity
but not at high Low Intensity Minutes (p= .15).

Table 5.5
Low Intensity Minutes as Moderator of CTQ and SIC Scores
b

SE B

t

-25.97

61.56

-.42

-148.29

96.35

CTQ Scores

4.21

1.07

3.93**

2.01

6.33

Low Intensity Minutes

.37

.25

1.51

-.12

.86

CTQ*Low Intensity Minutes

-.01

.005

-2.87**

-.02

-.004

Constant

*p < .05. **p < .01. ***p < .001

95% CI
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Low Intensity Minutes Moderates CTQ and SIC Scores
145
135

SIC SCore

125
115
105
95
85
75
Low CTQ
Low Low Intensity Minutes

Avg CTQ

High CTQ

Avg Low Intensity Minutes

High Low Intensity Minutes

Figure 5.1 Simple slopes of CTQ predicting SIC Scores for Low, Average, and High
Levels of Low Intensity Minutes

Table 5.6
Conditional Effects of CTQ and SIC Scores: Low Intensity Minutes
Low Intensity Minutes

b

Low Minutes

1.99

4.87***

1.18

2.81

Average Minutes

1.31

4.08***

.68

1.96

.58

1.43

-.22

1.38

High Minutes

t

95% CI

*p < .05. **p < .01. ***p < .001
Results also revealed that CTQ Scores were significantly related to SIC scores
and Sedentary Minutes significantly moderated that relationship [DR2=.048, F(1, 94)=
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5.61, p=.02] (see Table 5.7 for Beta weights and confidence intervals). This interaction is
illustrated in Figure 5.2. Exploring the interaction further, we tested the conditional
effects of Sedentary Minutes at three levels, one standard deviation below the mean
(low), at the mean (average) and one standard deviation above the mean (high). As shown
in Table 5.8, CTQ was not significantly related to SIC at low (p = .134) Sedentary
Minutes but was significant at both average (p < .001) and high (p < .001) Sedentary
Minutes.

Table 5.7
Sedentary Minutes as Moderator of CTQ and SIC Scores
b

SE B

t

95% CI

Constant

327.59

261.39

1.25

-191.79 846.98

CTQ Scores

-10.98

5.17

-2.12*

-21.26

-.71

Sedentary Minutes

-.22

.22

-1.02

-.66

.21

CTQ*Sedentary Minutes

.01

.004

2.37*

.001

.02

*p < .05. **p < .01. ***p < .001
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Sedentary Minutes Moderate CTQ and SIC Scores
165
155
145

SIC Score

135
125
115
105
95
85
75
Low CTQ
Low Sedentary Minutes

Avg CTQ

High CTQ

Avg Sedentary Minutes

High Sedentary Minutes

Figure 5.2 Simple slopes of CTQ predicting SIC Scores for Low, Average, and High
Levels of Sedentary Minutes
Table 5.8
Conditional Effects of CTQ and SIC Scores: Sedentary Minutes
Sedentary Minutes

b

Low Sedentary Minutes

.63

1.51

-.19

1.46

Average Sedentary Minutes

1.25

3.85***

.61

1.90

High Sedentary Minutes

1.88

4.45***

1.04

2.72

*p < .05. **p < .01. ***p < .001

t

95% CI
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Binge eating as moderator of child maltreatment– symptoms of illness
relationship. Results also revealed that while the main effects of CTQ scores and Binge
Eating Behavior were not significant in the model predicting SIC scores, the interaction
of CTQ*Binge eating behavior contributed a significant portion of the variance in SIC
Scores, DR2=.044, F(1, 94)= 5.21, p=.02 (see Table 5.9 for Beta weights and confidence
intervals). This interaction is illustrated in Figure 5.3. Exploring the interaction further,
we tested the conditional effects of Binge Eating behavior at three levels, one standard
deviation below the mean (low), at the mean (average) and one standard deviation above
the mean (high). Examination of the conditional effects showed that the moderation was
not significant at low (p = .263) BES Scores, but was significant at both average (p
=.002) and high (p < .001) BES Scores (see Table 5.10).

Table 5.9
Binge Eating Behavior as a Moderator of CTQ and SIC Scores
b

SE B

t

94.76

38.49

2.46*

18.32

171.18

CTQ Scores

-.04

.62

-.06

-1.27

1.19

Binge Eating Behavior

-3.29

2.28

-1.45

-7.81

1.23

.11

.05

2.28*

.01

.20

Constant

CTQ*Binge Eating Behavior
*p < .05. **p < .01. ***p < .001

95% CI
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Binge Eating Score Moderates CTQ and SIC Scores
145
135

SIC Score

125
115
105
95
85
75
Low CTQ

Avg CTQ
Low BES

High CTQ

Avg BES

High BES

Figure 5.3 Simple slopes of CTQ predicting SIC Scores for Low, Average, and High
Scores of Binge Eating behavior.

Table 5.10
Conditional Effects of CTQ on SIC Scores: Binge Eating Behavior
Binge Eating Behavior

b

Low BES Score

.49

1.13

-.38

1.36

Avg BES Score

1.03

3.13**

.37

1.68

High BES Score

1.98

4.15***

1.03

2.93

*p < .05. **p < .01. ***p < .001

t

95% CI
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Health Behaviors as Moderating Variables
of Child Maltreatment Influence
on Resting Heart Rate
Physical activity as moderator of the child maltreatment- resting heart rate
relationship. To test the hypothesis that PA would moderate the relationship between
CTQ score and RHR, the same three-stage hierarchical multiple regression analysis was
conducted using Hayes PROCESS. The only difference in these analyses was that RHR
was the dependent variable.
Results revealed that CTQ was a significant predictor of RHR and that Total
Steps moderated this relationship, DR2=.033, F(1, 94)= 4.14, p=.04 (see Table 5.11 for
beta weights and confidence intervals). This interaction is illustrated in Figure 5.4. We
further tested the conditional effects of Total Steps at three levels, one standard deviation
below the mean (low), at the mean (average) and one standard deviation above the mean
(high). The conditional effects showed that the moderation was significant at low (p <
.001) and average Total Steps (p=.012), but was not significant at high (p=.88) Total
Steps Scores (see Table 5.12).

Table 5.11
Total Steps as Moderator of CTQ and Resting Heart Rate

b

SE B

t

-25.97

61.56

-.42

-148.29

96.36

CTQ Scores

4.27

1.07

3.93**

2.078

6.34

Total Steps

.37

.25

1.51

-.12

-.00

CTQ*Total Steps

-.01

-.004

-2.88**

-.02

-.004

Constant

*p < .05. **p < .01. ***p < .001

95% CI
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Total Steps Moderates CTQ and Resting Heart Rate
95

Resting Heart Rate

90

85

80

75

70

65

Low CTQ
Low Total Steps

Avg CTQ

High CTQ

Avg Total Steps

High Total Steps

Figure 5.4 Simple slopes of CTQ predicting RHR for Low, Average, and High Total
Steps.
Table 5.12
Conditional Effects of CTQ on Resting Heart Rate: Total Steps
Total Steps

b

Low Total Steps

1.99

4.87***

1.18

2.81

Average Total Steps

1.32

4.09***

.68

1.96

.58

1.44

-.22

1.38

High Total Steps
*p < .05. **p < .01. ***p < .001

t

95% CI
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Binge eating and the child maltreatment- resting heart rate relationship.
Binge eating was also tested as a moderator in the direct pathway of CTQ to RHR. Both
the main effects of CTQ and Binge Eating behavior as well as the interaction of
CTQ*Binge Eating behavior [DR2=.002, F(1, 94)= 0.19, p=.66] were found to be nonsignificant in the model of CTQ to RHR.
Discussion
Child maltreatment (CM) is a significant public health concern in the United
States. There is long-standing evidence that individuals with CM history have a higher
risk of developing chronic health problems. Estimates are that 1 in 3 college students
self-report CM (Edwards et al., 2014; Maples et al., 2014; Welsh et al., 2017), yet little
research has focused on this population. Our central goal was to explore health behaviors
as variables that affect the direction of the relationship between CM and health outcomes
in emerging adulthood. This exploration is especially relevant in this timeframe—where
college offers a unique environment with little demand for healthy behaviors and where
emerging adults must learn to self-regulate many behaviors on their own. This study
examined how individual differences in PA and binge eating behavior moderated the
association between child maltreatment and both self-reported symptoms of illness (SIC)
and measured resting heart rate (RHR).
Physical Activity as Moderator of Child
Maltreatment to Physical Health
The current study is novel in investigating PA as a moderator between CM and
health (measured by SIC and RHR). Our analyses demonstrated a cohesive picture
contributing to the literature that less movement (e.g., lower levels of Low Intensity
Minutes and higher Sedentary Minutes) exacerbated self-reported negative health
symptoms (Symptoms of Illness) found with increasing severity of CM in emerging
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adults. Similarly, a lower number of Total Steps predicted a higher RHR with increasing
CM severity. Subsequently, through interpretation of the non-significant conditional
effects of the moderation analyses, we see that with higher levels of PA (as presented by
the highest level of Low Intensity Minutes, lowest level of Sedentary Minutes, highest
level of Total Steps), there was little difference in health indicators with increasing CM
severity. This supports the idea that higher PA levels may be a protective factor of CM on
physical health. These relationships are consistent with the research that PA provides
expansive health benefits (Diaz & Shimbo, 2013; Reiner et al., 2013) including acting as
protection for CVD. Several studies have reported that aerobic activity can improve
autonomic system regulation through reduction in heart rate (Carter, Banister, & Blaber,
2003; Sandercock, et al., 2005). Additionally, similar studies have found that PA
provides a buffering effect to stress. For example, Craike and colleagues (2010) found
that leisure-time physical activity buffered the relationship between life stress and
depressive symptoms in mothers of infants. Heaney, Carroll, and Phillips, (2014) also
found that PA buffered the relationship between life stress and cortisol in older adults.
Our findings that Low Intensity Minutes (as opposed to Moderate or Vigorous) as
a moderator between CM and symptoms of health also add unique contribution to the
literature. Guidelines have historically focused on the value of moderate to vigorous
physical activity in receiving the greatest health benefits (Piercy et al., 2018). Despite the
strong consensus of the positive effects that moderate-to-vigorous PA has on both
physical and mental health, only 40% of the college students meet the recommended
guidelines of at least 150 active minutes per week (Keating, Guan, Piñero, & Bridges,
2005). With this elevated statistic, there has recently been a shift to examine the lower
thresholds of activity, or low intensity physical activity (Powell, Paluch, & Blair, 2011).

122
More recent research has found that there is no lower activity level threshold for
acquiring health benefits. This shift in research has recently been added as the first
guideline to encouraging activity, that is, “Adults should move more and sit less
throughout the day. Some physical activity is better than none” [2018 Physical Activity
Guidelines] (Piercy et al., 2018 p. 4). Several studies have even found that the rate of
health risk reduction is greatest at the lowest end of the activity scale (Powell et al.,
2011). This finding is profound given the low activity status of a large proportion of the
U.S. population. This change at the lower side of the activity spectrum suggests that
relatively small increases in activity volume can bring substantial health benefits even if
individuals do not fully achieve the recommended activity guidelines (Powell et al.,
2011). This present study offers evidence that low intensity PA provides the most health
benefit in emerging adults with CM history. Where at this lower end of the physical
activity spectrum, health benefits (as shown through symptoms of illness) are gained and
lost more quickly. This is the first study known to examine this relationship and discover
the positive physical health effects that PA, and specifically low intensity PA, can
provide to those with CM history.
The transition to emerging adulthood and college marks one of the greatest
declines in PA for males and the second greatest decline for females (the first being after
puberty) (Kwan et al., 2012). Levels of PA are also substantially less for both genders in
the first-year in college compared to high school (Zick, Smith, Brown, Fan, &
Kowaleski-Jones, 2007). Furthermore, there is an extensive literature outside the realm of
CM that has acknowledged this decline of activity in college students for the importance
of promoting PA for reducing the risk of obesity and chronic disease (Ferrara, 2009;
Pauline, 2013). Contrary to our hypothesis, no differences were found in PA levels
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between individuals who reported CM history and those that did not. Additionally, only
physical neglect negatively correlated with Total Steps levels and CM severity,
suggesting that physical neglect may have a unique effect on lower activity levels.
Overall, these results provide a level foundation for all college students in exploring PA
as an intervention on college campuses, regardless of CM history. Intervention studies
have found that physical activity seminars and exercise programs that include an active
component, frequent contact with health professionals, and feedback are effective ways
to increase PA on college campuses (Plotnikoff et al., 2015). Effectiveness of these
interventions has included an increase in current and long-term PA levels, attitude
towards PA, and better weight maintenance (Ferrara, 2009). Our study provides
additional support that improving PA levels on college campuses provides expansive
benefits, including being a viable intervention for improved health outcomes for
individuals who have experienced CM.
Binge Eating Behavior as Moderator of Child
Maltreatment to Physical Health
Results of our study showed that binge eating behavior varied significantly
between participants with and without CM history. These results follow past research that
CM is a risk factor for higher binge eating behavior (Palmisano et al., 2016). Results also
revealed that binge eating behavior moderated the effect of CTQ on SIC scores. At both
average and high binge eating scores, as CM severity increased so did negative health
symptoms. These results align with our PA findings that negative health behaviors, like
binge eating and higher sedentary levels, increase negative health symptoms in
individuals with CM history. BED has been found consistently to have a strong
association with individuals who have experienced maltreatment (Palmisano et al., 2016)
yet the mean age of many of these samples is above 35 years. The findings of this study
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highlight that higher binge eating behavior for individuals with CM history is also
prevalent in emerging adults in college and may exacerbate the direct link between CM
and poor health, while low binge eating behavior acts as a protective factor between CM
and poor health in emerging adults. Furthermore, binge eating behavior was not found to
be a moderator between CM and RHR. This could be attributed to our null associations
between BMI and CTQ, whereas risk factors to CVD (higher resting heart rate) may not
appear until late emerging adulthood, following several years of binge eating behavior
leading to higher weight gain and obesity (Palatini et al., 2011). In regard to
physiological regulation, our moderation results suggest that binge eating behavior in
emerging adults with CM history may add to further disruption of the body’s
inflammatory response (through symptoms of illness), but has not affected the autonomic
regulation, as noted by the null interaction with RHR.
In addition to declines in PA in college students, our study confirmed that women
in college, and specifically women with CM history are at higher risk for disordered
eating and most notably for binge eating (Kessler et al., 2013). Healthy eating has been
long associated with a reduced risk of developing chronic conditions (Wirt & Collins,
2009). Emerging adults entering college are for the first time given full autonomy over
their food choices (Cavallo et al., 2012). Researchers have found that this autonomy,
along with many factors associated with college life (e.g., food cost, skipping meals,
snacking, and lack of variety) lead college students to make poor choices and develop
long term habits that can greatly and negatively affect health (Kattelmann et al., 2014).
Healthy eating behaviors can also be improved through interventions on college
campuses (Plotnikoff et al., 2015). Successful healthy eating programs have included
components of education, professional contact, support systems, and progress feedback
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(Plotnikoff et al., 2015). There may also be a transfer effect that through an increase of
PA, dietary improvements may follow. A recent study has shown that with sedentary
young adults, improvement in PA over a 15-week timeframe inadvertently motivated
individuals to improve both their dietary preferences and food intake (Joo, Williamson,
Vazquez, Fernandez, & Bray, 2019). It should be noted again that these intervention
studies did not involve CM history which should be taken into consideration due to the
vast array of CM sequalae.
Limitations and Future Directions
There are several limitations to the current study. First, the small sample size,
particularly for males, limited the findings. Even though the full sample size was large
enough to detect significant moderators, moderation analyses splitting the sample by
gender were not possible based on power estimates. Future studies should attempt larger
samples inclusive of a larger male presence to detect interaction effects by gender.
Additionally, physical activity was measured in this study as minutes of movement and
total steps throughout the day. Future studies would do well to examine the relationship
of fitness level (e.g., VO2 max) with relations between CM and health, and with various
exercise modalities (e.g., resistance training, aerobic exercise, etc.). Furthermore, binge
eating was the only health behavior in relation to nutrition in this study as it has been
commonly found in the literature with CM. However, due to the findings of this study,
future studies should examine the effects of other dietary measures including total food
intake, intake of specific macronutrients (e.g., fat, carbohydrates, proteins), as well as
healthy eating behaviors. It is also important to note that binge eating behavior and PA is
negatively correlated in this sample (r=-.21, p=.035), thus the similar results. That is, this
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study is potentially examining the same people with CM characteristics—binge eating
behavior and PA levels, as well as self-report symptoms of illness.
Conclusion
Emerging adulthood presents as a unique and important timeframe to study
various influences that can affect CM’s negative health trajectory. Subsequently, college
presents as a distinctive social context where intervening measures can more readily be
applied as opposed to the general population (Plotnikoff et al., 2015). Therefore, as CM
continues to be pervasive in the college population, this study provides additional support
for the increase in PA and healthy eating behaviors on college campuses in order to
disrupt the long-term negative health trajectory that is prevalent in individuals with CM
history. Interventions specifically on the guideline of “move more, sit less” show to have
the most profound effects on health in emerging adults with CM history and may even
translate to positive eating behaviors and further moderation of health.
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CHAPTER VI
RESULTS ACROSS FULL STUDY
Initial Purpose
The current study investigated the effects of child maltreatment (CM) on
emerging adults with two primary goals. First, I set out to examine what precursors
indicative of later adverse health outcomes existed in emerging adults who varied in CM
experience. My second goal was to investigate if health and health-risk behaviors played
a role in modifying this adverse health trajectory in any way. This chapter is divided into
three sections. The first section of the current chapter provides an overview of the results
from my first research question: Does child maltreatment history predict health outcomes
in emerging adults? This research question is detailed in manuscript form in Chapter IV.
The second section of the current chapter presents an overview of the results associated
with my second research question: To what degree does PA moderate the association
between a history of child maltreatment and health outcomes in college students? This
research questions is detailed in manuscript form in Chapter V. The third section of the
current chapter gives details of the results from my third research question: To what
degree does health risk taking behavior moderate the association between a history of
child maltreatment and health outcomes in college students? This is followed by a
discussion of these results. A final summary of all three questions finishes this chapter.
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Prevalence of Child Maltreatment
In this study 36 participants (36%) self-reported experiencing moderate to severe
levels of child maltreatment (CM) while 64 (64%) self-reported low levels to no history
of CM. Of the individuals who reported CM history, 26% reported emotional abuse (EA),
16% reported sexual abuse (SA), 15% reported physical neglect (PN), 13% reported
emotional neglect (EN), and 11% reported physical abuse (PA), see tables 3.1 and 3.2 (p.
55) for CM results by gender and multiplicity of CM. These self-report CM histories are
consistent with past ranges in the literature regarding CM utilizing the CTQ measure or
similar (Edwards et al., 2014; Elliot et al., 2009; Maples, et al., 2014; Shin & Miller,
2012; Welsh et al., 2017; Moore et al., Under Review).
Research Question One
Q1

Does child maltreatment history predict health outcomes in emerging
adults?

H1

Yes, child maltreatment history will predict physical health outcomes in
emerging adults. Specifically, increasing CM severity will predict poorer
physical health in both measured and self-reported health indicators.

The first goal of this dissertation was to examine both self-reported and measured
variables indicative of current health status in emerging adults and see if higher selfreported CM would predict poorer health. To test this hypothesis, I chose the variables
with the highest magnitude and correlational significance with CTQ: Symptoms of Illness
(SIC) Scores and Resting Heart Rate (RHR). These two variables were also found
significant in independent samples T-test with CM and Non-CM groups. These two
health outcomes then became separate dependent variables in two-stage hierarchical
regression models. In the first stage of both hierarchical multiple regression models,
gender and SES were entered to control for variance these demographics may create. In
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stage two, CTQ scores were entered as a predictor variable to examine the unique
variance that severity of self-reported CM explained in SIC Scores and RHR within each
model. Regression statistics can be found on page 85, Table 4.8. In both models, neither
SES nor gender significantly contribute to the model.
Analyses revealed that CTQ was significant, explaining 13.2 % of the variance in
the SIC Scores [F (1, 96) = 14.625, p<001], and explaining 10.3% of the variance of
RHR [F (1, 96) = 11.408, p<001]. These findings confirmed my hypothesis that a CM
history would predict poorer health outcomes in emerging adults. Specifically, higher
CM scores predicted higher levels of symptoms of illness (both frequency and impact on
daily activities), and higher RHR. Results of this study support the idea of dysregulation
in the body’s physiological response resulting from reoccurring stressful situations. That
is, with the severity and multiplicity of maltreatment, the higher the frequency and
severity of symptoms of illness one experiences, the higher their RHR. Both of these
health outcomes have been found in the literature to coincide with trauma’s effect on the
body’s physiological regulatory systems. Acute conditions, such as those included in the
SIC have been found in numerous studies examining health effects of CM (Bonaz et al.,
2017; Slavich & Irwin, 2014; Walsh et al., 2007). Although inflammation markers were
not assessed in the current study, this finding may suggest dysregulation of the body’s
immune response, where heightened cytokine levels (inflammation response) have been
found in individuals with CM history. This above normal inflammation leads the way for
the body to be more susceptible to acute and chronic health conditions (Fagundes & Way,
2014; Slavich & Irwin, 2014) like those present in the SIC.
RHR has also been researched in several studies with PTSD where higher RHR is
indictive of a lowered vagal tone response of the parasympathetic nervous system.
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Hyporesponsive vagal tone is characterized in individuals with PTSD as hypervigilance
increased startle response, sleep difficulties, irritability, and anxiety (Morris et al., 2016;
Paulus et al., 2013). High RHR has consistently been found to be an independent risk
factor to both a shortened life span, and the development of CVD (Cooney et al., 2010;
Kannel et al., 1987). Furthermore, higher RHR has been found to be predictive of the
onset of MbS in later years (Jiang et al., 2015; Licht et al., 2013; Wulsin et al., 2015).
Although maltreatment was not considered in these studies, the current study supports the
trajectory of CM to poor health outcomes by revealing that RHR may be an early
precursor of later onset MbS. See Figure 6.1 for the proposed longitudinal trajectory
model. My research finding that higher CM levels predict higher RHR represents a useful
early marker of childhood stress in emerging adults.

High Resting
Heart Rate
Child
Maltreatment

Metabolic
Syndrome (MbS)

Chronic
Disease

High Symptoms
of Illness

<18

Emerging Adulthood

Middle Adulthood

Figure 6.1 Proposed longitudinal trajectory of CM to Chronic Disease

Correlations and Group Differences
in Health Outcomes
Group differences of health outcomes can be found in Tables 4.5-4.8. Full sample
correlations and correlations by gender can be found in Tables 4.9 and 4.10. I expected to
find a few significant relationships between CTQ and Metabolic Risk Factors (A1C,
blood pressure, waist circumference) and between CTQ and BMI. However, this study’s
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sample revealed that at a mean age of 19.2, MbS risk factors and BMI were not
significantly correlated with CM severity. Examining these MbS indicators further, my
results revealed that 22% of females with CM history met conditions for two or more
MbS components compared to 5.4% of peers without CM history, for a female full
sample total of 16%. Past college samples examining MbS have found 13-16.4% of
females meeting two MbS conditions (Dalleck & Kjelland, 2011; Morrell et al., 2012).
These past college samples have not examined CM in relation to MbS. To my
knowledge, this is the first study examining the MbS risk factors in relation to CM in a
sample focused on college students. These results highlight that females with CM history
are at higher risk than their peers without CM history of having two or more components
of MbS in emerging adulthood. These results warrant continued research regarding MbS
as an early predictor of poor health in college students with CM history. Only 7% of
males in our study revealed two or more MbS conditions and these participants had no
CM history. Previous studies have found that MbS conditions are usually more prevalent
in males citing 15-33% with two or more conditions (Dalleck & Kjelland, 2011; Morrell
et al., 2012).
In regard to BMI, the prevalence of overweight and obese BMI in this study was
similar to that of previous studies on college campuses, 41% for females, and 29% for
males (Koebnick et al., 2012; Morrell et al., 2012; Nelson et al., 2007). In combining
overweight and obese classifications, my results found no prevalence of
overweight/obesity in CM males, and instead found significantly lower BMI distributions
as compared to the Non CM group. For females there was no difference in the combined
overweight/obese weight status between the CM and non CM group. However, in just the
obese classification, 28% of females with CM history were classified as obese, where
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only 7% of females without CM history were obese. This result aligns with previous
research that females with CM history have faster weight gain than their peers without
CM history (Chartier et al., 2009; Danese & Tan, 2014; Hemmingsson et al., 2014;
Power et al., 2015). It is also important to note that individuals who reach obese BMI
levels in emerging adulthood have been found to have more chronic health problems
throughout the lifespan than individuals who develop obesity in later years (Nguyen et
al., 2008).
Our null findings in male participants with BMI and MbS factors could be
attributed to the small male sample size. These results also align with the significant
negative correlations between PN in males and BMI, and between PA in males and waist
circumference that were found in the study. These results are opposite of what has been
found in previous obesity and CM research in males (Peltzer et al., 2014; Shin & Miller,
2012). Future studies with more male participants would do well to examine whether sex
differences in these patterns of correlations and group differences are robust. Perhaps the
trajectory of the onset of MbS conditions and obesity for males with CM history occurs
later for males than females due to later pubertal timing and declines in physical activity.
Although not significant, several variables presented consistent, same directional
correlations that would also warrant further research with larger samples. This includes
moderate positive correlations with CTQ and diastolic blood pressure for males, and
negative correlational trends between CTQ and both self-rated health perception and
health control.
To my knowledge, this is the first study that has specifically focused on measured
health outcomes in relation to CM in the emerging adult population. This study
contributes to the literature that females with CM history are at more risk of developing
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MbS than their non-maltreated peers. Additionally, these results highlight that symptoms
of illness and RHR are early health indicators that may be predictive of the trajectory
from CM to chronic disease.
Research Question Two
Q2

To what degree does physical activity moderate the association between a
history of child maltreatment and health outcomes in college students?

H2

Physical activity will moderate the relationship between CM and poor
physical health both in self-reported measures and through the assessment
of health risk indicators.

The second goal of this dissertation was to assess PA as a moderating variable
between CTQ and the related significant health variables. To test this hypothesis, I
conducted three-stage hierarchical multiple regression analyses with the main health
outcome variables that were significantly predicted by CTQ: SIC scores and RHR. In the
first step, two variables were included to rule out possible covariate relationships: Gender
and SES. In the second stage, CTQ score and the PA variable were added. In the final
stage, the interaction term of CTQ*(physical activity variable) was added to examine if a
moderation effect occurred. The measures of PA included Low Intensity Minutes,
Moderate Intensity Minutes, Vigorous Intensity Minutes, Total Steps, and Sedentary
Minutes. Of these variables, Low Intensity Minutes (DR2=6.9%; Figure 5.1, p. 108) and
Sedentary Minutes (DR2=4.8%; Figure 5.2, p.110) were found as significant moderators
between CTQ and SIC Scores. Total Steps moderated (DR2=3.3%) the relationship
between CTQ and RHR (Figure 5.4, p. 114). See Figure 6.2 below for Conceptual
Moderation Results.
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Figure 6.2 Conceptual representation of physical activity moderating the relationship
between CTQ and both SIC scores and RHR
My analyses demonstrated a cohesive picture contributing to the literature that
less movement (e.g., lower levels of Low Intensity Minutes and higher Sedentary
Minutes) exacerbated the negative health symptoms (Symptoms of Illness) found with
increasing severity of CM in emerging adults. Similarly, a lower number of Total Steps
showed higher resting heart rates with increasing CM severity. Subsequently, through
interpretation of the non-significant conditional effects of the moderation analyses, higher
levels of PA (as presented by the highest level of Low Intensity Minutes, lowest level of
Sedentary Minutes, highest level of Total Steps), there was little difference in health
outcomes with increasing CM severity. This supports idea that higher PA levels may
deter the negative effect of CM on physical health. These relationships are consistent
with the fact that PA provides expansive health benefits in the wider literature (Diaz &
Shimbo, 2013; Reiner et al., 2013) and can improve vagal tone regulation (Sandercock, et
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al., 2005). These results confirmed my hypothesis that PA moderates the relationship
between CM and poor physical health in both self-reported measures of the SIC and
through measured RHR. Specifically, this change at the lower side of the activity
spectrum suggests that relatively small increases in activity volume can bring substantial
health benefits even if individuals do not fully achieve the recommended guidelines of
150 minutes of moderate to vigorous activity per week. This study offers evidence that
light activity provides the most health benefit in emerging adults with CM history. Where
at this lower end of the physical activity spectrum, health benefits (as shown through
symptoms of illness) are gained and lost more quickly.
To my knowledge, this is the first study that examined PA as a moderator of
objective physical health measures in emerging adults with history of CM. This study
contributes to the literature that PA, and specifically low intensity PA, can be a viable
intervention for improved health outcomes for individuals who have experienced CM.
Research Question Three
Q3

To what degree does health risk taking behavior moderate the association
between a history of child maltreatment and health outcomes in college
students?

H3

Health risk taking behaviors will moderate the relationship between CM
and poor physical health both in self-reported measures and through the
assessment of health risk indicators.

The third goal of this dissertation was to assess health risk behaviors as
moderating variables between CTQ and the significant health variables found. To test this
hypothesis, a three-stage hierarchical multiple regression analysis was conducted with the
main health outcome variables found in this study predicted by CTQ: SIC scores and
RHR. In the first step, two variables were included to control for confounding effects:
Gender and SES. In the second stage, CTQ score and the health risk behavior variable
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were added. In the final stage, the interaction term of CTQ*(health risk behavior
variable) was added to examine if a moderation effect occurred. Health risk behaviors
included alcohol use (total use, binge drinking, and days drinking) in the last 30 days,
risky sexual behavior in the last six months, substance use (total drug use, tobacco use,
and marijuana use) in the last 30 days, and binge eating behavior. Binge eating (Figure
5.3, p. 112) and total alcohol consumption were found to be significant moderators
between CTQ and SIC scores, while no health risk behavior moderated the relationship
between CTQ and RHR. The interaction term of CTQ and Binge eating contributed 4.4%
of the variance in SIC. Examining the conditional effects of this model showed that at
both average and high Binge Eating scores, as CM severity and multiplicity increased so
did negative health symptoms. These align with our previously discussed findings on PA
that negative health behaviors, like lower PA levels and higher binge eating behavior,
increase the negative health trajectory in individuals with CM history. Furthermore,
healthy eating behavior (lower binge eating) may act as a protective factor between CM
and experienced health symptoms. (See Conceptual Model in Figure 6.3). See Chapter V
for more details regarding the binge eating behavior as a moderator between CTQ and
SIC scores.
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Figure 6.3 Conceptual representation of Binge Eating behavior and Total Alcohol Use
moderating the relationship between CTQ and SIC scores

The interaction of Total Alcohol and CTQ contributed 3.7% [DR2=.037, F(1, 94)=
4.11, p=.04] in SIC scores. Conditional effects of the model show that with increasing
CM severity, individuals who drank at low and average levels in the last 30 days selfreported more symptoms of illness than peers who consumed high amounts of alcohol in
the last 30 days. This finding with alcohol as a moderator to CTQ and SIC not only was
unexpected but is not cohesive with current literature regarding health and alcohol
consumption (See Table 6.1 for Moderation Results and Figure 6.4 for interaction
illustration).
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Table 6.1
Alcohol Use as Moderator CTQ Total and SIC Scores
b

t

Constant

47.44

1.24

-28.49

123.38

CTQTotal

1.62

4.28***

.87

2.38

95% CI

AlcoholTotal

1.36

-1.69

-.23

2.95

CTQTotal*AlcoholTotal

-.046

-2.03*

-.09,

-.001

*p < .05. **p < .01. ***p < .001

Alcohol Use Moderates CTQ and SIC Scores
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135

SIC Score

125
115
105
95
85
75
Low CTQ
Low Alcohol Use

Avg CTQ
Avg Alcohol Use

High CTQ
High Alcohol Use

Figure 6.4 Simple slopes of CTQ predicting SIC Scores for Low, Average, and High
rates of Total Alcohol consumption
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Table 6.2
Conditional Effects of CTQ and SIC Scores: Total Alcohol
b

t

95% CI

Low Alcohol Use

1.62

4.28***

.87

2.38

Avg Alcohol Use

1.26

3.86***

.61

1.91

High Alcohol Use

.52

1.10

-.42

1.47

Note: Total Alcohol was a value obtained by the average number of drinks consumed on
a typical drinking day * number of drinking days in the last 30
*p < .05. **p < .01. ***p < .001
To further decipher this finding, I examined the other alcohol data (binge drinking
behavior, days of consumption) more closely. While moderation effects were not
significant, the direction of the interactions with these other alcohol variables were
similar to that of total alcohol consumption. Probing further explanation, I found that the
use of alcohol reported by students was similar to other U.S. reports (SAMHSA, 2013),
60% of the sample. The report of binge drinking in my sample, 38% of participants binge
drinking in the last 30 days, however, was lower than the national average of 65% over
the last 30 days (SAMHSA, 2013). One hypothesis of alcohol moderating CTQ Scores
and SIC could be that some participants who acknowledge being both children of
alcoholics and having CM history in this study consume little to no alcohol. It has been
noted in past research that children of alcoholics show a bimodal trajectory of alcohol
consumption in college: either high consumption, or abstinence (Weitzman & Wechsler,
2000). Gender differences have revealed that females in this situation are more likely to
choose the path of abstinence in college, which females comprise the majority of our
sample. While this hypothesis is only speculative as no data was collected on family
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history of alcohol use, it also aligns with number of studies have established that parental
alcoholism is a significant contributory factor to CM (Lander, Howsare, & Byrne, 2013).
Descriptive Statistics, Correlational,
and Group statistics
Descriptive statistics for all health risk variables for the full sample can be found
in Table 6.3. Analyses to examine the relationship between CTQ and health risk
behaviors further included bivariate correlations for the full sample (N=100, Table 6.4)
and in relation to gender (Table 6.5). Additionally, independent t-tests were conducted
between the CM (N=36) and Non CM (N=64) groups (See Table 6.6). Several expected
correlations between health risk behaviors and CTQ were found. Sexual risk behavior
positively correlated with CTQ total, emotional abuse, sexual abuse, and emotional
neglect for the full sample and stronger correlations with these for females only. These
findings follow the existing literature that CM has been consistently found as a risk factor
for engaging in risky sexual behavior (Hahm et al., 2010). For the full sample, small but
significant positive correlations were found between total drug use and physical neglect.
Small but significant positive correlations were also found between marijuana use and
CTQ total, and between marijuana use and all subtypes of CM except for sexual abuse.
For males, significant correlations were found between CTQ total and marijuana use, and
between emotional abuse and Total drug use. For females, significant positive
correlations were found between marijuana use and CTQ total, sexual abuse, and physical
neglect. These findings are also consistent with a long-standing line of research on higher
substance use and individuals with CM history (Huang et al., 2011; Downey et al., 2017;
Keyes et al., 2011). Specifically, Hussey and colleagues (2006) found that compared to
peers, young adults with CM history are twice as likely to use marijuana.
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Consistent with the unusual moderation finding of alcohol use and CM, no
correlation with CM and any variable of alcohol use was found. These results do not
follow the existing literature that acknowledges higher use of alcohol for individuals with
various CM history (Hussey et al., 2006; Fenton et al., 2013; Nomura et al., 2012). It is
also interesting that consistent with the literature, binge drinking in my sample correlated
with marijuana use (r = .34, p<.001)(Jones, Oeltmann, Wilson, Brener, & Hill, 2001;
Keith, Hart, McNeil, Silver, & Goodwin, 2015). Yet, while marijuana use showed
positive correlations with CM, binge drinking did not correlate with CM. It must be noted
that the sample size for the study was small, and also primarily female, leading to an even
smaller sample of individuals who used substances like tobacco, marijuana, and alcohol.
Therefore, while many of these correlations, aside from alcohol, are consistent with past
research; the small sample must be taken into consideration with these results.

Table 6.3
Health Risk Behavior Descriptive Statistics
Variables
Health Risk Behaviors
Risky Sex
Days Drinking (last 30 days)
Total Alcohol
Binge Drinking (last 30 days)
Tobacco Use (last 30 days)
Total Drug Use (Substance X
Days of Use)
Marijuana Use (last 30 days)
Binge Eating

Min

Max

M

SD

0
0
0
0
0
0

42
20
160
13
30
60

10.89
3.14
13.24
1.19
2.75
6.02

8.76
3.86
25.01
2.29
7.22
13.30

0
1

30
34

3.22
11.74

7.89
6.51
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Table 6.4
Bivariate Correlations with CTQ and Health Risk Behaviors for the Full Sample
CTQ
Total

EA

PA

SA

EN

PN

Total Alcohol

-.06

-.07

.02

.01

-.07

-.10

Binge Drinking

-.04

.03

-.12

-.10

-.02

.00

Days Drinking

-.08

-.08

-.05

-.01

-.05

-.15

Risky Sex

.23*

.21*

.17

.22*

.20*

.08

Total Drug Use

.17

.15

.13

.04

.14

.21*

Tobacco Use

.02

.06

.01

-.09

.02

.10

.26**

.20*

.20*

.15

.22*

.26**

.12

.28**

.06

-.05

.01

.11

Marijuana Use
Binge Eating

Note. CTQ Total = Childhood Trauma Questionnaire Total; PA Total = Physical Abuse;
EA Total = Emotional Abuse; SA Total= Sexual Abuse; EN Total = Emotional Neglect;
PN Total = Physical Neglect
*p < .05. **p < .01. ***p < .001
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Table 6.5
Bivariate Correlations by Gender with CTQ and Health Risk Behaviors
CTQ Total

EA

PA

SA

EN

PN

Total Alcohol
-.13
.13
-.14
-.32
-.16
Males
-.17
Females
.06
-.04
-.10
.21
.15
-.03
Binge Drinking
-.19
-.15
-.29
-.11
-.12
-.20
Males
Females
.12
.23
-.06
-.08
-.09
.22
Days Drinking
-.20
-.17
.11
-.16
-.38
-.20
Males
Females
.00
-.03
-.15
.11
-.11
.11
Risky Sex
-.00
.01
.37
.00
-.17
-.10
Males
Females
.33**
.29*
.10
.31**
.35**
.16
Total Drug Use
.28
.41*
.26
.00
.22
.24
Males
Females
.13
.06
.08
.07
.12
.20
Tobacco Use
.09
.22
.17
-.14
.08
.08
Males
Females
.01
.02
-.02
-.08
-.02
.10
Marijuana Use
.45*
.25
.08
.30
.30
Males
.34
Females
.25*
.01
.19
.23*
.20
.27*
Binge Eating
.18
.28
.19
.03
.06
.15
Males
Females
.09
.29*
-.09
-.01
.09
.09
Note. CTQ Total = Childhood Trauma Questionnaire Total; PA Total = Physical Abuse;
EA Total = Emotional Abuse; SA Total= Sexual Abuse; EN Total = Emotional Neglect;
PN Total = Physical Neglect
*p < .05. **p < .01. ***p < .001
Independent samples T-test analyses revealed that participants with self-reported
moderate to severe CM history had significantly higher scores in the Risky Sexual
Behavior survey, higher marijuana use, and higher binge eating behavior scores (see
Table 6.5). These group differences align with our previous correlational findings and
with the existing literature that individuals with CM history are found to have higher
marijuana use (Hussey et al., 2006), and engage in more risky sexual behavior (Hahm et
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al., 2010). Additionally, as detailed in Chapter V, researchers have shown that CM
confers risk for binge eating disorder (Johnson et al., 2001).
Table 6.6
Group Differences of Health Risk Behaviors in CM and Non CM participants

Variables

CM

Non CM

(n=36)

(n=64)

M

SD

M

SD

t

Total Alcohol

14.40

26.21

12.61

24.52

-.34

Days Drinking

3.26

4.01

3.08

3.80

-.22

Binge Drinking Days

.94

1.55

1.35

2.63

.85

Risky Sex

13.50

9.39

9.42

8.10

-2.28*

Total Drug Use

4.77

9.72

2.51

6.78

-1.35

Tobacco Use

7.57

14.97

2.51

6.79

-.75

Marijuana Use

5.89

5.80

4.10

3.49

-2.01*

Binge Eating

13.89

7.25

10.53

5.77

-2.54*

Note. CM = participants who endorsed moderate to severe scores for one or more
subscales of maltreatment. Non CM = participants who endorsed low to no maltreatment
on all of the subscales.
*p < .05. **p < .01. ***p < .001
While results from the health risk behaviors including alcohol use, risky sexual
behavior, and substance use did not reveal any coherent significant moderations between
CTQ and SIC or CTQ and RHR, they should not be disregarded. It is well known that
higher risk-taking behaviors have long term physical health effects. These include alcohol
and substance use effects of dependence, damage to the brain, heart, liver, and pancreas,
higher cancer rates, and weakened immune system (Batalla et al., 2013). Sexual risk
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behavior has consequences of unintended pregnancy, HIV infections, and STI’s
(Satterwhite et al., 2013). Additionally, high sexual risk behavior has major risk for
sexual victimization. Examining these behaviors and their relationship to physical health
in emerging adulthood is especially relevant in this timeframe—where the college
context offers an environment with little demand for healthy behaviors. Instead, many
health risk behaviors (i.e., alcohol, drug use, risky sexual behavior, unhealthy eating,
poor sleep habits) are prominent, easy to partake in, and even encouraged (see Arnett,
2005; Sussman & Arnett, 2014). Health risk behaviors should continuously be studied in
relation to CM, including if there is a timeframe that partaking in these behaviors may
exacerbate poor health outcomes for individuals with CM history.
Summary of Chapter
Child Maltreatment (CM) confers a risk trajectory of poor adult physical health.
Researchers have consistently found CM to be pervasive within the college population. In
my sample of 100 undergraduate students (M age 19.02), 36% self-reported moderate to
severe CM in one or more of the following: emotional, physical, and sexual abuse,
emotional and physical neglect. Emerging adulthood offers an essential timeframe to
assess health indicators of the trajectory from CM to poor health before chronic health
problems develop, yet very little research has focused on this population. In examining
Metabolic Syndrome conditions and BMI, my results revealed that females with CM
history had significantly higher rates of obesity and higher rates of having two or more
MbS conditions met than their peers without CM history. Using hierarchical regression
analyses, my research also found that CM predicted higher levels of self-reported illness
symptoms (both frequency and severity) and higher RHR.
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Identifying early predictors of Metabolic Syndrome and chronic disease are
essential to improving effective primary preventions. Higher RHR, symptoms of illness,
blood pressure, and waist circumference measurements are all easily detectable
precursors of later MbS and chronic disease. Awareness and education for emerging
adults around these health indicators can be advantageous in disrupting the trajectory of
CM chronic disease. Additionally, knowledge around symptoms of illness, higher RHR,
and all of the MbS condition and their relation to CM is important for both researchers
and medical providers to improve screening and intervention strategies.
To build upon these findings, PA and health risk behaviors were examined as
potential moderators in these direct paths from CM to higher SIC Scores and higher
RHR. Lower levels of PA were found to exacerbate the negative health outcomes
predicted by CM. Lower daily Low Intensity Minutes and higher Sedentary Minutes had
an increasing effect on symptoms of illness with increasing CM severity. These findings
offer evidence that low intensity PA provides the most health benefit in emerging adults
with CM history. Additionally, Total Step count was found to moderate RHR, suggesting
that more daily PA has a protective effect of rising basal heart rate with increasing CM
severity. For health risk behaviors, higher binge eating scores exacerbated symptoms of
illness in both frequency and severity. Total alcohol use also moderated CM and SIC, but
in a way inconsistent with previous literature. That is with increasing CM severity, less
alcohol consumption worsened experiencing symptoms of illness. No other health risk
variables moderated CM and poor health in my sample.
This dissertation research revealed that early health indicators of MbS and chronic
disease can be found in emerging adults with CM history. Further research and attention
need to focus on this population to extend our knowledge regarding early health
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precursors to chronic disease in relation to CM. Finally, this dissertation research was
novel in investigating PA and health risk behaviors as moderators between CM and
health in emerging adults in the college context. This study posits that increased PA and
improved eating habits are viable interventions for improving the long-term physical
health outcomes for individuals with CM history.
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Institutional Review Board
DATE:
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Thank you for your submission of Amendment/Modification materials for this project. The
University of Northern Colorado (UNCO) IRB has APPROVED your submission. All research
must be conducted in accordance with this approved submission.
This submission has received Expedited Review based on applicable federal regulations.
Please remember that informed consent is a process beginning with a description of the
project and insurance of participant understanding. Informed consent must continue
throughout the project via
a dialogue between the researcher and research participant. Federal regulations
require that each participant receives a copy of the consent document.
Please note that any revision to previously approved materials must be approved by this
committee prior to initiation. Please use the appropriate revision forms for this procedure.
All UNANTICIPATED PROBLEMS involving risks to subjects or others and SERIOUS and
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adverse events must be reported promptly to this office.
All NON-COMPLIANCE issues or COMPLAINTS regarding this project must be reported
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Based on the risks, this project requires continuing review by this committee on an annual
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Thank you for the clear and thorough IRB application. Dr. Collins, the first reviewer,
has recommended approval based on the revisions and modifications submitted. I've
reviewed your original and revised/amended materials and protocols and am also
recommending approval.
Please update the contact phone number of Office of Sponsored Programs to 970-3511910 before use of your consent forms. Otherwise, be sure to use the amended and
updated protocols and forms (e.g., consent forms, debrief, etc.) in your participant
recruitment and data collection.
Best wishes with your dissertation research and don't hesitate to contact me with any
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Sincerely,
Dr. Megan Stellino, UNC IRB Co-Chair
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To:
Subject: UNC Research Study Opportunity: $25 gift card

Hello (Participant Name)You are receiving this email because you elected to be contacted for future studies
within our lab. I am inviting you to participate in my study titled: Stressful Life
Experiences and Physical Health in Emerging Adults.
This is a 2-part study: one 15-minute lab visit where you will receive a Fitbit to wear for
the following 10-12 days; then you will come back for a second lab visit (45 minutes)
where you will have a short health assessment followed by taking surveys on a
computer in a private room.
I realize your time is valuable and your participation in my study will be greatly
appreciated! As a thank you, at the end of your 2nd lab visit you will receive a $25 gift
card.
Initial Lab Visits are next week and are only 15 minutes long! Please click the link below
to sign up.
https://smooredissertation.simplybook.me/v2/

Thank you!
Susannah Moore
Susannah Moore, M.S.
Educational Psychology Doctoral Candidate
UNIV 101 Instructor
University of Northern Colorado
McKee Hall 14K
Susannah.Moore@unco.edu
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CONSENT FORM FOR HUMAN PARTICIPANTS IN RESEARCH UNIVERSITY
OF NORTHERN COLORADO

Project Title:
Researcher:
Research Advisor:
Phone:

Stressful Life Events and Physical Health in Emerging Adulthood;
Relationships with Health Risk Behaviors and
Physical Activity
Susannah Moore M.S.,
Educational Psychology
Eric Peterson, PhD.,
School of Psychological Sciences
970-351-2413
E-mail: Susannah.moore@unco.edu

Purpose and Description: The primary purpose of this study is to determine the effect of
stressful life events on various health behaviors, and your overall physical health. Your
participation in this study will include two visits to the lab, one 15-minute visit, and one
1-hour visit. Your initial lab visit will be to fit you for your Fitbit, explain the protocol
around wearing the device, and schedule your second lab visit.
Your second lab visit will be 10-12 days from your initial visit. In this lab visit you will
first have a physical health assessment that includes that following: blood pressure,
height, weight, waist circumference, and glucose level through a single finger prick to
collect a small blood sample. Followed by these tasks you will be asked to fill out a few
online surveys within a private room. These include a demographic form, an adverse
childhood events survey, and questionnaires regarding your physical activity level, health
perception and health symptoms, dietary habits, sexual experiences, and substance use.
We will take every precaution to protect the confidentiality of your participation in our
study. We will assign you a subject number and only the lead investigator and her
assistant will know the name connected with the subject number. When data is reported,
in addition to name confidentiality, no other identifying information will be reported.
Data collected in this study will be kept in a locked cabinet in the lead researcher’s office,
separate from any identifying information, which is only accessible to the researcher.
Potential risks in this project are minimal. As with any physical assessment, you may feel
slightly uncomfortable, but please be assured we are treating this lab visit as a
professional medical office visit. The surveys you will be answering in this lab visit are
of sensitive nature, and you may feel uncomfortable answering them. In order to
minimize any discomfort, we will reassure you that your answers are confidential, and
that you may choose to refrain from answering any questions. You will also be taking
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these online surveys in a private room. After you finish these surveys we will provide
you with a debriefing letter explaining our study and also providing campus resources to
reach out to.
Upon completion of your lab visit (and return of the Fitbit), you will be granted a total of
4 research credits towards your research requirement as a thank you for participating.
Participation is voluntary. You may decide not to participate in this study and if you
begin participation you may still decide to stop and withdraw at any time. Your decision
will be respected and will not result in loss of benefits to which you are otherwise
entitled. Having read the above and having had an opportunity to ask any questions,
please sign below if you would like to participate in this research. A copy of this form
will be given to you to retain for future reference. If you have any concerns about your
selection or treatment as a research participant, please contact Nicole Morse, IRB
Administrator, Office of Sponsored Programs, Kepner Hall, University of Northern
Colorado Greeley, CO 80639; 970-351-1907.

_______________________________________________________________________
Subject’s Signature
Date

_______________________________________________________________________
Researcher’s Signature
Date
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CONSENT FORM FOR HUMAN PARTICIPANTS IN RESEARCH UNIVERSITY
OF NORTHERN COLORADO

Project Title:
Researcher:
Research Advisor:
Phone:

Stressful Life Events and Physical Health in Emerging Adulthood;
Relationships with Health Risk Behaviors and
Physical Activity
Susannah Moore M.S.,
Educational Psychology
Eric Peterson, PhD.,
School of Psychological Sciences
970-351-2413
E-mail: Susannah.moore@unco.edu

Purpose and Description: The primary purpose of this study is to determine the effect of
stressful life events on various health behaviors, and your overall physical health. Your
participation in this study will include two visits to the lab, one 15-minute visit, and one
1-hour visit. Your initial lab visit will be to fit you for your Fitbit, explain the protocol
around wearing the device, and schedule your second lab visit.
Your second lab visit will be 10-12 days from your initial visit. In this lab visit you will
first have a physical health assessment that includes that following: blood pressure,
height, weight, waist circumference, and glucose level through a single finger prick to
collect a small blood sample. Followed by these tasks you will be asked to fill out a few
online surveys within a private room. These include a demographic form, an adverse
childhood events survey, and questionnaires regarding your physical activity level, health
perception and health symptoms, dietary habits, sexual experiences, and substance use.
We will take every precaution to protect the confidentiality of your participation in our
study. We will assign you a subject number and only the lead investigator and her
assistant will know the name connected with the subject number. When data is reported,
in addition to name confidentiality, no other identifying information will be reported.
Data collected in this study will be kept in a locked cabinet in the lead researcher’s office,
separate from any identifying information, which is only accessible to the researcher.
Potential risks in this project are minimal. As with any physical assessment, you may feel
slightly uncomfortable, but please be assured we are treating this lab visit as a
professional medical office visit. The surveys you will be answering in this lab visit are
of sensitive nature, and you may feel uncomfortable answering them. In order to
minimize any discomfort, we will reassure you that your answers are confidential, and
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that you may choose to refrain from answering any questions. You will also be taking
these online surveys in a private room. When data is reported, in addition to name
confidentiality, no other identifying information will be reported.
Upon completion of your lab visit (including the return of the Fitbit) you will be granted
a $25 dollar gift card as a thank you for your participation.
Participation is voluntary. You may decide not to participate in this study and if you
begin participation you may still decide to stop and withdraw at any time. Your decision
will be respected and will not result in loss of benefits to which you are otherwise
entitled. Having read the above and having had an opportunity to ask any questions,
please sign below if you would like to participate in this research. A copy of this form
will be given to you to retain for future reference. If you have any concerns about your
selection or treatment as a research participant, please contact Nicole Morse, IRB
Administrator, Office of Sponsored Programs, Kepner Hall, University of Northern
Colorado Greeley, CO 80639; 970-351-1907.

______________________________________________________________________
Subject’s Signature
Date

______________________________________________________________________
Researcher’s Signature
Date
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Stressful Life Events and Physical Health in Emerging Adults
Explanation of Study
First, thank you for your willingness to participate in this study! The success of this research
depends so much on volunteers like you. Should you have any questions or concerns
regarding this research, I can be contacted at the following email address:
Susannah.moore@unco.edu
What is The Research All About? I am studying college students with a history of child
maltreatment (and other related stressful life events). Unfortunately, many individuals have
endured such harmful early environments. Others may experience similarly stressful life
events in adulthood. While a life history of maltreatment is associated with increased health
risk in adulthood (e.g., high blood pressure), we know that many people show resilience. That
is, many individuals are very healthy despite their history. Indeed, anyone with a
maltreatment history who achieves a beginning in college has already demonstrated real
strength in the face of adversity.
Much research today focuses its attention on health problems that occur in middle-aged
adults with a history of maltreatment. While this is important, this research seeks to discover
if any small markers of health problems can be detected in young adults. In addition, the
influences of health risk behaviors (e.g. alcohol use, risky sex) and physical activity also play a
role in current health status. This research explores how these influences interact and have
an effect on health.
The following are campus resources available to you on campus should you want to use
them:
UNC Counseling Center
Cassidy Hall
Second Floor
Phone: 970-351-2496
http://www.unco.edu/counseling-center/
UNC Psychological Services Clinic
McKee Hall
Room 247
Phone: 970-351-1645
psc.unc@unco.edu
http://www.unco.edu/cebs/psychological-services-clinic/
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Wearing the Fitbit:
Wear daily except for showering and swimming
• Wear until your next appointment
Do not worry about the dots or any vibrations from your device
• Charge every 3 days
•

•

NOTE: If you’re having trouble, try securing the wristband
off your wrist to get a feel for how it securely clasps and
then try again on your wrist.

Charging days *Device can take up to 3 hours to
charge. It is fully charged when blinking 5 dots*

Charge day 3 ______________
Charge day 6 ______________
Charge day 9 ______________

Next Lab Visit Appointment _________________@__________________
*Bring Fitbit, wrist band, and charger to next appointment*
Any Questions? Contact Susannah: _________________@unco.edu
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BES (Binge Eating Survey) Gormally, J., 1982
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Sexual Risk Survey
Instructions: Please read the following statements and record the number that is
true for you over the past 6 months for each question on the blank. If you do not
know for sure how many times a behavior took place, try to estimate the number
as close as you can. Thinking about the average number of times the behavior
happened per week or per month might make it easier to estimate an accurate
number, especially if the behavior happened fairly regularly. If you’ve had
multiple partners, try to think about how long you were with each partner, the
number of sexual encounters you had with each, and try to get an accurate
estimate of the total number of each behavior. If the question does not apply to
you or you have never engaged in the behavior in the question, put a “0” on the
blank. Please do not leave items blank. Remember that in the following questions
“sex” includes oral, anal, and vaginal sex and that “sexual behavior” includes
passionate kissing, making out, fondling, petting, oral-to-anal stimulation, and
hand-to-genital stimulation. Please consider only the last 6 months when
answering and please be honest.
In the past six months:
1.
How many partners have you engaged in sexual behavior with but not had sex
with?
2.
How many times have you left a social event with someone you just met?
3.
How many times have you “hooked up” but not had sex with someone you didn’t
know or didn’t know well?
4.
How many times have you gone out to bars/parties/social events with the intent of
“hooking up” and engaging in sexual behavior but not having sex with someone?
5.
How many times have you gone out to bars/parties/social events with the intent of
“hooking up” and having sex with someone?
6.
How many times have you had an unexpected and unanticipated sexual
experience?
7.
How many times have you had a sexual encounter you engaged in willingly but
later regretted?
For the next set of questions, follow the same direction as before. However, for questions
8–23, if you have never had sex (oral, anal or vaginal), please put a “0” on each
blank.
8.
How many partners have you had sex with?
9.
10.
11.
12.
13.

How many times have you had vaginal intercourse without a latex or
polyurethane condom? Note: Include times when you have used a lambskin or
membrane condom.
How many times have you had vaginal intercourse without protection against
pregnancy?
How many times have you given or received fellatio (oral sex on a man) without a
condom?
How many times have you given or received cunnilingus (oral sex on a woman)
without a dental dam or “adequate protection” (please see definition of dental dam
for what is considered adequate protection)?
How many times have you had anal sex without a condom?
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

How many times have you or your partner engaged in anal penetration by a hand
(“fisting”) or other object without a latex glove or condom followed by
unprotected anal sex?
How many times have you given or received analingus (oral stimulation of the
anal region, “rimming”) without a dental dam or “adequate protection”(please see
definition of dental dam for what is considered adequate protection)?
How many people have you had sex with that you know but are not involved in
any sort of relationship with (i.e., “friends with benefits”, “fuck buddies”)?
How many times have you had sex with someone you don’t know well or just
met?
How many times have you or your partner used alcohol or drugs before or during
sex?
How many times have you had sex with a new partner before discussing sexual
history, IV drug use, disease status and other current sexual partners?
How many times (that you know of) have you had sex with someone who has had
many sexual partners?
How many partners (that you know of) have you had sex with who had been
sexually active before you were with them but had not been tested for STIs/HIV?
How many partners have you had sex with that you didn’t trust?
How many times (that you know of) have you had sex with someone who was
also engaging in sex with others during the same time period?
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